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RCA VoltOhmyst 


AC Voltmeter 
Ranges: 


RATS Values of Sine Wavec’ ‘6 to 1.5 volts on separate scale 
0 to 5, 15, 50, 150, 500, 1500 volts 


Peak-to-Peak Values of 


Sine Waves.......... 0 to 4 volts on separate scale 
0 to 14, 40, 140, 400, 1400, 4000 volts 
PGCUPACY ode: aakieg cies oR sc ne +5% of full scale 


Frequency Response 
+5% 40 cps to 5 Mc. On 1.5, 5, 15 rms, or 4, 14, 40, p-p ranges 


Maximum Input Voltages 
When instrument is set up to measure DC: 


et Se eee PASS Ee iS oa 1500 volts 

DC 'plus, AC (peak). . fee ees i ee ee 1800 volts 
When instrument is set up to measure AC: 

Maximum AC: (rms) . 2 2.8) ee. GB. . - 1500 volts 

Maximum AC (peak-to-peak)........5...-.---. 4000 volts 


NOTE: When AC is being measured, no more than 400 volts DC shall be 
present in circuit being tested. 


Tube Complement................ 1 RCA-6AL5, 1 RCA-12AU7-A 
Power Supply: 
Vettare Rating). 00... sos meee ee ee 105 to 125 volts 
Frequency Rating. ......... 22.0025. + ss... - 50 to 60 cps 
Battery: 
PVR el Spc) eas wet os 2 oe a RCA-VSO35 
Mechanical 
Dimensions: (less handle) e 
Feige EE wo oo a Bee ss ete 7°, inches 
SE oe cass cin a =) as 3 5% inches 
Depth 2 aes eis Sik ee eo os, he Gh wwe ee 4% inches 
Weight ..1.. Gai ba iy 6. ee 0 3 es SS 5 pounds 


Sac RRL RB Hl eae SNe lian es iG Rac RA Ba 
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RCA Repair Service 


RCA maintains repair depots for the 
adjustment, calibration and maintenance 
of RCA test equipment. For the name of 
the repair depot nearest you, contact 
your local RCA distributor, or write to 
RCA Test Equipment, 19th and Federal 
Sts., Camden, N. J. If it becomes nec- 
essary to service this equipment, the re- 
port form enclosed with this booklet 
should be filled out as described and 
returned with the instrument. 
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RCA VoltOhmyst 


is iene ameemiommenataia 
es 


Resistance readings inaccurate on some or all “ohms” ranges. 


% : 1. One or more resistors in network around switch S1, Sect. 2, rear, have 
\ } changed value. Fuse, F1, has developed a high resistance. 
% 2. Excessive leakage in “‘ohms”’ circuit. Check switch wafers on S1 for 
9 R i dirt or damage. NOTE: High humidity after a prolonged idle period 
# > ” i. may cause leakage and inaccurate readings on high ohms scales. 
Teme Sg a ‘ Operate instrument for several hours until thoroughly warm and dry. 
we N \ 3. Poor contact from ground jack to ground bus on chassis. 
a B i 4. Shorted wiring in resistor network around $1. 
Cc 4 5. Faulty or high-resistance connections in ‘‘ohms’’ circuit. 
D ‘ 
. | Meter pointer moves off infinity mark when range switch is changed. 
=F i 1. Replace V2. See ‘‘Tube Replacement”. NOTE: (A small deviation 
Figure 1. WV-77E Meter Scales should be considered acceptable.) we 
| 2. Excessive leakage in ohms circuit, possibly caused by high humidity. 
T ABLE 1 | Allow instrument to operate for several hours until dry. 
RESISTANCE MEASUREMENTS : 
Resistance to Set Range Read from Multiply ; AC-Voltage Function 
be measured Switch to: Scale Reading by 4 
Base sanGO Rei eS ; ee Hern ae eh on any ac-voltage range; works normally on 
1000 to 100002 RX 10 R 10 1. V1 defective. See ‘Tube Replacement” 
10000 to 1000002 R X 100 R 100 : 2. AC volts contact on switches may be defective. 
1000009 to 1 MEG RX 1000 R 1000 3. Faulty wiper contact on Sl, Sect. 2, front. ae 
Ss uaa = se dite ; : 4. Open or short circuit in circuitry associated with V1. Check out wiring 
Ss s q aud and components values with ohmmeter. 
10 MEG to 100 MEG R X 100K R 100000 5. Cl or C2 open, C3 shorted, or R4 open. 
100 MEG to 1000 MEG + =RX1MEG R 1 MEG 
Meter pointer moves off zero when ranges are changed. 
‘ 1. “AC BAL” potentiometer out of adjustment. Readjust as described 
DC-VOLTAGE MEASUREMENTS ! under “‘“AC Balance Adjustment.” If adjustment cannot be made, then 
ysl : ae : ; replace V1. See “Tube Replacement”’. 
e ie, hie merce en ene i 2. Resistor network around Sl, Sect. 1, rear, is defective. Check continu- 
e measured Switch to: Scale Reading by . j ity and values with Chiniicter 
0.02 to 1.5V 1.5V B 0.1 | . ¢ oo . : h 
AC-voltage rea ings inaccurate on all ac ranges; performance on ohms 
fv ie ey. Ad oe : 4 and de-voltage ranges is normal. 
5 to 15V 15V . B 1 Al 1. V1 defective. Install new 6AL5. See “Tube Replacement’. 
15 to 50V 50V A 10 4 2. Check Cl, C2, and C3. 
50 to 150V 150V B 10 / 3. R4 changed i in value. 
es sony Sage i . If instrument is inaccurate on 500 and 1500 volt ranges only, check 
bee oe Af ‘ R1, R2, R3, and C2. If inaccurate on 1.5 volt range only, replace V1. 
500 to 1500V 1500V B 100 | See ‘‘Tube Replacement”. 
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peak values are read from scales marked C and D. Scale E is used for ac 
measurements up to 1.5 volts. The corresponding peak-to-peak values 
are read from scale F. The particular scale which is used for any given 
function is determined by the setting of the range switch. 

Table I has been prepared as an aid in selection of ranges, scales, and 
multiplying factors for all measurements which can be made with the 
WV-77E. 

Because of the wide number of measurement ranges provided on the 
WV-77E, it is often possible to take voltage or resistance reading on two 
ranges and scales. For greatest accuracy in voltage measurements, always 
use the range which will provide an on-scale reading which is nearest to 
the full-scale point. For example, 48 dc volts can be read from either the 
50-volt or the 150-volt range. Because the 50-volt range will provide a 
reading nearest the full-scale point, the 50-volt range only should be used 
if a reading of best accuracy is to be obtained. This general rule applies 
to all ac- and de-voltage ranges. For ohms measurements, however, the 
range-selected should be the one which provides a reading nearest the 
center of the scale because the VoltOhmyst provides the most accurate 
readings at mid-scale points. 

For some measurements it will be necessary to use a multiplying 
factor with the scale reading to obtain the correct reading. The required 
multiplier is indicated by the setting of the range switch. For example, 
when the range switch is set to the 500-volt position for a dce-voltage 
measurement, the “‘A’”’ scale (Figure 1) is used. Because this scale has a 
full scale value of ‘‘5’’, it is necessary to multiply any readings on this 
scale by 100 to obtain the correct value. 


Normal Operating Characteristics: 

With a high-impedence, high-sensitivity meter, such as the Volt- 
Ohmyst, it is entirely normal to expect a deflection of the meter pointer 
when the leads are touched and the meter “‘Range”’ switch is in one of the 
lower voltage positions. 

In the AC position, touching the AC probe will cause the meter to 
deflect, which indicates that your body is in a strong AC field. If you touch 
the ground lead at the same time, the reading will decrease almost to zero, 
depending on the resistance of your hand connection, body resistance, and 
relative strength of the AC field. 

In the DC position, touching the DC probe will cause the meter to 
“kick”, but the pointer will return to zero. However, if you hold the DC 
probe in one hand and hold the ground lead in the other hand, the meter 
may remain deflected, simply because it is reading the contact or “‘battery”’ 
potential created by your hands in contact with the probe connections 
which are made of dissimilar metal. Try holding a nickel (5-cent coin) in 
each hand, and then touch the probe and ground lead with the coins— 
now the pointer deflects very little. 


sic 
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divider networks. Excessive heating may permanently change the value 
of the resistors and result in inaccurate meter readings. A pair of long-nose 
pliers may be clamped to the lead between the resistor being soldered and 
the point of connection to dissipate as much heat as possible. Care should 
also be taken to prevent twisting or loosening of the switch contacts and 
to prevent solder from getting down into the switch. Contacts may be 
cleaned with cigarette-lighter fluid. 


General 


Meter pointer moves off zero (‘0’) when Range Switch is moved from 
one range to another, or when Function Switch is shifted from “—DC 


VOLTS” to “+DC VOLTS”. 


1. This type of trouble is usually caused by condensed surface moisture 
which is accumulated during periods of non-usage in humid weather. 
The trouble will correct itself after the instrument is turned ‘‘ON”’ 
for a few hours—the heat from the tubes and the transformer will 
evaporate the moisture. 


Instrument fails to operate on all functions; tubes do not light. 


1. Line cord broken or not making contact at outlet. 
2. Switch $2 Sect. 1, rear, defective. 
3. T1 defective. Check continuity of windings and resistance to ground. 


Instrument fails to operate on all functions; tubes light, ZERO ADJ does 

not work. 

1. Broken lead in ground cable or common jack defective. 

2. Incorrect operating voltages on 12AU7-A bridge tube. Measure tube 
and power supply voltages with voltmeter. 

3. V2 defective. Replace as described under section ““Tube Replacement.”’ 

4. Open or short circuit in V2 bridge circuit. Check out with ohmmeter. 
Check each component, especially R10, R11, R12, C6, T1 secondary, 
and meter leads. 

5. Check switch 82. 

6. CR-1 defective. 


Meter pointer sticks. 

1. Cracked or broken jewel bearing in meter. NOTE: Individual replace- 
ment parts for meter movement are not available. Meter should be 
returned for repairs or replaced with new meter. 

2. Scale plate on meter is loose and is striking pointer. Remove meter 
from meter case and tighten mounting screws. 
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When making dc-voltage measurements, the DC Probe should be 
used. 

The WV-77E has seven dc-voltage ranges from 0 to 1.5, 5, 15, 50, 
150, 500, and 1500 volts. Although the meter is protected against burn- 
out, it is good practice to make a trial measurement at a higher range 
setting than is considered necessary, because long-continued or repeated 
overload of the meter movement may eventually impair the accuracy 
of indication. 

To measure dc voltages, proceed as outlined below: 

1. Set the function selector to ‘“‘-+-VOLTS” or to ‘‘ -VOLTS” as required. 
2. Connect the Ground Cable clip to ground. 

CAUTION: See first paragraph of “Safety Precautions’ on page 2. 
3. Set the range selector to a position considerably higher than the volt- 

age to be measured. 

4. Touch or connect the DC Probe to the high side of the source voltage. 

5. Reset the range selector to a position which gives a suitable pointer 
deflection. 

6. Read the dc voltage from the scale corresponding to the range-selector 

setting. See Table 1. 


Zero-Center Indication: 

Zero-center indication is frequently useful because it allows observa- 
tion of either positive or negative dc-voltage excursions without the 
necessity of resetting the function selector. 

1. Set the function selector to “‘+VOLTS’’. 

2. Rotate the ZERO ADJ control to position the pointer at the center 
a ”? zero center. If the ZERO ADJ control does not have sufficient 
range to move the pointer to the zero center position, switch the func- 
tion selector to ‘‘—VOLTS”’. 

3. Make a test reading and then reset the range selector to the lowest 
position which allows the pointer to remain on the scale. 


AC-Voltage Measurements: 
CAUTION: See Maximum Input Voltages, under ‘“‘Specifications’’. 
The AC probe should be used for all ac-voltage measurements. 
1. Set the function selector to the ““AC VOLTS” position. 
2. Set the range selector to a position higher than the voltage to be 
measured. : 
3. Adjust the ZERO ADJ control if necessary to position the meter 
pointer at the left-hand ‘0’. Ground the ac probe when making this 
adjustmerit on the 1.5 and 5.0 volt ranges. 
Connect the ground clip to the ground of the circuit under test. 
Touch or connect the ac probe to the high side of the source voltage. 
Read the ac voltage from the scale corresponding to the range-selector 
setting. See Table 1. 
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necessity for this readjustment can be minimized by checking the battery 
and installing a 12AU7-A tube. Refer to Tube Replacement section. 


RCA Repair Service 


RCA maintains repair depots for the adjustment, calibration and 
maintenance of RCA test equipment. For the name of the repair depot 
nearest you, contact your local RCA distributor, or write to RCA Test 
Equipment, 19th and Federal Sts., Camden, N.J. If it becomes neces- 
sary to service this equipment, the report form enclosed with this book- 
let should be filled out as described and returned with the instrument. 


Trouble-Shooting the WV-77E 


Circuit Description 

The operation of the WV-77E centers around a vacuum-tube bridge 
circuit. The bridge circuit is composed of the two triode units of an RCA- 
12AU7-A. When the two sections of the bridge are balanced, there is 
no voltage difference between the two plates, therefore, the meter which 
is connected between the plates reads zero. The ZERO ADJ control is 
used to adjust the plate load resistor so that the two sections of the 
12AU7-A are balanced. 

When a positive voltage is applied to the grid of V2A, the current 
flowing through this unit of the tube increases, causing the plate voltage 
of V2A to decrease. This current also fiows through resistor R-15, which 
is common to both V2A and V2B, increasing the voltage drop across 
the resistor and biasing V2B in a negative direction. This bias voltage 
decreases the plate current, causing the plate voltage of V2B to in- 
crease. As a result, the current flews through the meter from V2B to 
V2A. Since this current is directly proportional to the applied voltage, 
the calibrated meter indicates the applied voltage. 


When the WV-77E is used to measure ac voltage, the voltage is 
first rectified by an RCA-6AL5 twin diode ac-signal rectifier. The circuit 
is designed so that the voltage developed by one-half of the ac cycle is 
added to the voltage developed by the other half of the ac cycle. The 
de voltage thus developed is the peak-to-peak value of the-applied ac 
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Zero Setting of Pointer 


Mechanical Adjustment: 

The pointer should rest at “0” when the function switch is in the 
“OFF” position. If the pointer should come to rest at a deflected position, 
adjust the plastic screw on the front of the meter case so that the pointer 
lines up with the “O” point on the meter. 

If the difficulty remains, vigorously wipe the outside surface of the 
meter-case window with a clean, soft, dry cloth. If the pointer moves 
away from its initial position and remains at another off-zero position 
for several minutes, the anti-static coating on the inside surface of the 
window is no longer effective. To restore the anti-static coating, apply a 
small amount of liquid detergent (such as those used for washing dishes) 
to a soft cloth and gently wipe the front of the meter case. If this pro- 
cedure is not effective, remove the front of the meter case by carefully 
prying the top of the case away from the body of the instrument with a 
thin-bladed screwdriver. Pour a small quantity of the detergent into the 
plastic case front so that the entire inside surface is covered. Pour the 
excess liquid out, and allow the case front to dry. Replace the meter front. 


DC Zero Check: 


1. Set function selector to “-VOLTS”, and remove the red lead from 
the dc jack. 

2. Set range selector to “1.5V”. 

3. Rotate the ZERO ADJ control until the meter pointer is at zero. 

4. Turn range selector to “1500V”. 

5. If the meter pointer deviates from zero by more than one division 
on the 0 to 15 meter scale, replace the 12AU7-A (see section on Tube 
Replacement ). 


AC Zero Check: 

1. Set the function selector to “AC” and remove the blue lead from the 
ac jack. 

2. Set the range selector to “1.5V”. 

3. Rotate the function selector from AC through —DC and +DC. 

4. If the meter pointer deflects from “O”, adjust the AC BAL control 
(R-18) so that there is no movement of the pointer as the function 
selector is rotated. 


Calibration 


Two methods can be used for the dc voltage calibration of the WV- 
77E. The first utilizes a readily available source of dc voltage —a fresh 


- 12. 


RCA Volt Ohmyst eee a ee . 


Description 


Knob: control, blue........ 59543 
Knob: control, black rubber.}] 94878 
Probe: test, red, OAs e. 

Smith, Inc. #319 220244 
Probe: test, blues HEH: 
Smith, Inc. #319* 


Socket: 7-pin miniature 


Ind. Hardware #4MP-14* 
Socket: Noval 

Ind. Hardware #NP-16* 
Transformer: Power 217921 


220245 


® Replace only with same type. This fuse is part of the * Or equivalent. 


Ohms-divider network. 


(Continued from Page 13) 


2. Set the meter pointer to zero by adjusting the ZERO ADJ control. 
3. Connect the Ground Cable to the negative terminal and the probe 
tip to the positive terminal of a source of DC Voltage that has been 
adjusted to exactly 47 volts. 
Note: The accuracy of calibration cannot exceed the accuracy of the 
voltage standards which are used. 
4. Adjust the “DC CAL” control (R-7) inside the case for a meter 
reading of exactly 47 volts. 
Remove the leads at the source of voltage. 
Set the function selector to “—-VOLTS”. 
Connect the Ground Cable to the positive terminal and the probe 
tip to the negative terminal of the dc-voltage source adjusted to 
exactly 47 volts. The WV-77E should read 47 volts within +3%. 
8. If the WV-77E cannot be calibrated according to the foregoing steps, 
the 12AU7-A bridge tube may not be properly balanced for this 
application. 


ND 


AC-Voltage Calibration 


Set the Range selector to “150V” and the Function selector to “AC”. 

2. Connect the AC-OHMS probe and the GROUND probe to a 117 volt 
ac line or to a variable, metered ac-voltage source. NOTE: See Safety 
Precautions on page 2. : 

3. Adjust the AC CAL control (R-6) inside the case for a meter reading 

of exactly 117 volts. 
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WG-289 


HIGH-VOLTAGE PROBE 


RCA WG- 289 High-Voltage Probe, when fitted with 
the proper multiplier resistor, 1s used to increase 
the dc-voltage range of voltmeters up to 50,000 volts. 
This probe is equipped with a microphone type connec- 
tor and is intended for use with instruments such as 
the WV-98A Senior VoltOhmyst @® which can accomodate 
this connector. The WG-289 is especially suited for 
the measurement of high voltages in television re- 
_ ceivers and other equipments which have high-impedance 
circuits. 


Most vacuum-tube voltmeters have a constant input 
resistance of 11 megohms on all dc ranges. The input 
resistance includes the l-megohm isolating resistor 
in the dc probe. This feature permits the use of a 
single multiplier resistor to increase the range of 
all dc measurements by the same factor. 


The WG-289 in combination with the WG-206 Multi- 
plier Resistor has an input resistance of 1090 megohms. 
When used with a VoltOhmyst such as the WV-98A, the 
combined input resistance is 1100 megohms. This 
value of input resistance is 100 times as great as 
the input resistance of the VoltOhmyst (11 megohms) 
when the instrument is used to make dc voltage 
measurements. The dc voltage range is, therefore, 
increased by a factor of 100. For example, the 
WV-98A VoltOhmyst, when used with the WG-289 in 
combination with the WG-206, provides full-scale 
ranges of 150, 500, 1500, 5000, 15000, and 50000 
volts. (The 1500 volt scale or range is not used). 


SAFETY PRECAUTIONS 


Although the WG-289 is designed to minimize the 
possibility of shock, it is assumed that the user is 
familiar with the necessary precautions for safe 
measurement of high voltages. When making measure- 
ments always observe the safety precautions listed 


be low. 


1. Know the equipment under test, and locate all 
high-voltage points before work is started. Be 
extremely careful with receivers or other elec- 
trical appliances which do not use pulse-operated 
or rf power supplies. 


2. Do not work alone. Notify another person that 
you are making high-voltage tests. 


3. Work with one hand, and keep the other hand in 
pocket. 


4. Don’t depend on the insulation of a high-voltage 
wire for protection. 


5. Avoid contact between any part of the body and 
any object that can provide a ground. 


10. 


int 


tO 


13. 


Always measure the supply voltage at the second- 
anode terminal] of the picture tube, is possible. 
(Most TV receivers have a current-limiting 
resistor which limits the available power at the 
second-anode terminal.) 


Remember that high voltage may appear at unex- 
pected points in defective equipment. Further- 
more, bleeder resistors may be open and capacitors 
may retain heavy charges although power is off, 
A high-resistance voltage source may become a low- 
resistance (high-power) source, if the current- 
limiting resistor becomes shorted. 


Remember that many picture tubes have a con- 
ductive coating which serves as a capacitor. 
This coating discharges slowly. 


Screwdrivers should not be used to discharge 
filter capacitors. Use only a grounded chain 
or wire attached to the end of a long Bakelite 
rod. 7 
Remember that high voltages will discharge from 
point to point or from point to air (corona). 
Keep hand closed on handle of probe and in the 
clear away from all high-voltage points. 


When using, place the probe in such a manner that 
the guard-ring will be closer to any high-voltage 
danger point than is the handle. 


Keep your hands, shoes, floor, and test bench 
absolutely dry. 


Make sure that the probe has no dirt, grit, or 
grease on its surface or handle. 


ASSEMBLY 


Unscrew the handle from the probe body. 
touch or mar the guard ring. 


Do not 


Place multiplier resistor in the space provided. 
Avoid sharp blows or scratches that might damage 
the resistor element. 


Replace handle. 


APPLICATION 


To use the probe, proceed as follows: 


Screw the microphone connection onto the micro- 


phone jack on the VTVM. 


Set the Range Selector to the proper voltage 
range. 
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Connect the ground clip of the WG-289 to the 
ground of the equipment under test. 


Hold the high-voltage probe by the handle (black) 
only and touch the probe tip to the test point. 
Be sure that the guard ring on the probe is 
closer to the test point than is the handle. 
Note the meter reading. 


Multiply the reading by the scale factor to give 
the actual voltage. For example if the scale 
reading is 225 volts on the WV-98A, the actual 
voltage is 22,500 volts. 


When taking measurements around 50,000 volts, keep 
the probe tip on the test point only long enough 
to take a reading, toprevent possible inaccuracies 
due to heating of the multiplier resistor. 


MAINTENANCE 


Always keep the high-voltage probe clean and dry; 
disassemble the probe, if necessary, to dry the in- 
terior. Wipe the probe body with a dry cloth before 
measurement is made. 


In case of erratic operation, check the meter to 
determine whether it operates properly on the dc 
ranges. If meter operation is satisfactory, check 
the cable and the connectors by measuring for con- 
tinuity in the cable. The resistor may be checked by 
using an ohmmeter which can measure very high re- 
sistance values, or by means of dc measurements as 
described in the instruction booklet supplied with 
the WV-98A, 


REPLACEMENT PARTS LIST 


Description ates 

Number 
Clips) all Pato. <iaetisie seek weber aerate neaus eee shecs ders: euets ; 35262 
Connector, microphone type... ss «aie x Shay eisysiv lalate, Wie sis) Meee es eos 
Handle, probe *-: polystyrene, (black) No.4... er ~see eee «MOO OOS 
Probe, body and tip assembly - polystyrene (red)......... 5 a, EOC 
Resistor, multiplier - 1090 meg., + 2%............+Type No. WG-206 


Information furnished by RCAis believed to be accurate 
and reliable. However, no responsibility is assumed 
by RCA for its use; nor for any infringements of patents 
or other rights of third parties which may result from 
its use. No license is granted by implication or 
otherwise under any patent or patent rights of RCA. 
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Safety Precautions 


For proper operation, the ground 
(black) lead of the WV-510A should be 
connected to the ground of the 
equipment under test before any other 
connections are made. To minimize 
shock hazard, the case of this 
instrument is isolated from the circuit 
ground by a resistor-capacitor parallel 
network. When the ground lead of the 
instrument is connected to a point with 
high above-ground potential, however, 
it is possible that there will be voltage 
on the case. For this reason, do not 
touch the instrument case or permit 
the case to touch other equipment 
when high voltage is being measured. 
An important point to remember is 
that there is always danger inherent 

in testing electrical equipment. 
Therefore, the operator should 
thoroughly familiarize himself with the 
equipment under test before working 
on it, bearing in mind that high voltages 
may appear at unexpected points 

in defective equipment. Additional 
precautions which experience in the 
industry has shown to be important are 
listed below: 


1. Always use an isolation transformer, 
such as the WP-25A or WP-26A 
Isotap, when working with AC/DC 
equipment having the chassis 
connected directly to one side of 
the AC power line. (Use the Isotap 
sockets marked “ISOLATED” for 
this purpose.) 


2. It is good practice to remove power 
before connecting test leads to 


high-voltage points. If this is 
impractical, be especially careful to 
avoid accidental contact with 
equipment racks and other objects 
which can provide a ground. 
Working with one hand in your 
pocket and standing on a properly 
insulated floor lessens the danger 
of shock. 


. Filter capacitors may store a charge 


large enough to be lethal. Therefore, 
discharge filter capacitors before 
attaching test leads. 


. Remember that leads with broken 


insulation provide the additional 
hazard of high voltages appearing at 
exposed points along the leads. 
Check test leads for frayed or 
broken insulation before working 
with them. 


. To lessen the danger of accidental 


shock, disconnect test leads 
immediately after test is completed. 


. Remember that the risk of severe 


shock is only one of the possible 
hazards. Even a minor shock can 
place the operator in jeopardy of 
more serious risks, such as a bad 
fall or contact with a source of 
higher voltage. 


. The experienced operator 


continuously guards against injury 
and does not work on hazardous 
circuits unless another person is 
available to assist in case of 
accident. 


Information furnished by RCA is believed to be accurate and reliable. However, no responsibility is 
assumed by RCA for its use; nor for any infringements of patents or other rights of third parties 
which may result from its use. No license is granted by implication or otherwise under any patent 
or patent rights of RCA. 
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Items Supplied with the WV-510A 
DC/AC-OHMS Probe Cable, WG-401A 
Test Leads, for current measurement 
Slip-on Alligator Clip, for probe 

1 RCA VSO036A Battery 


NOTE: For battery operation, four 9-volt batteries are required. Use RCA VS323, or 
equivalent. 


Accessories Available Separately 


Chystal- Di0demLLODC meet trreeaca Nelckeus is nea TAsNancyaietarcis tale ee ois wee ahein WG-301A 
Increases AC frequency range to 250 MHz 

CMe VOlaAgeserobem(ICSSENCSISLON) Meares aon rxecs aiteaes sic ea Ge Sets were car WG-411A 
Increases DC voltage range to 50,000 volts 

MUTE GERESIStO LE TO TEV G Anil Agee semen tartan © ale nee lets eels matsyaltey oso ele cous WG-436A 


Description 


The RCA WV-510A Master VoltOhmyst 
is a high-quality, solid-state electronic 
voltmeter especially designed for 
stable, drift-free operation. The 
instrument can be operated either 
from internal batteries (not included) 
or from a 120 volt AC power line. On 
battery operation, the power cord can 
be removed for complete portability. 
The many features of this VoltOhmyst 
make it ideally suited to service, 
industrial, and laboratory applications. 


The WV-510A measures DC voltage 
from 0.01 to 1500 volts, direct current 
from .01 milliamperes to 1.5 amperes, 
AC RMS voltage from 0.2 to 1500 
volts, AC peak-to-peak voltage of 
complex waveforms from 0.5 to 4200 
volts, and resistance values from 0.2 
ohms to 1000 megohms. 


Seven overlapping ranges are provided 
for AC voltage, DC current, and 
resistance measurements, and eight 
ranges are provided for DC voltage 
measurement. Accuracy for all voltage 
and current functions is +3% of 
full-scale reading. 


The solid-state measuring circuit in the 
WV-510A features excellent stability 
and linearity, with minimum effect 
caused by temperature variations. 
Current drain is very low, assuring long 
battery life. Accuracy is maintained 
throughout the usable life of the 
batteries. A convenient battery test 
function is provided. 


An input resistance of 21 megohms on 
all DC ranges permits accurate test 
results on even the most critical low 
impedance circuits. 


All voltage and resistance 
measurements are made with the 
WG-401A single-unit probe with 
extra-flexible shielded cable. The cable 


is equipped with a high-quality BNC- 
type connector. The probe can quickly 
be adapted to measure DC or AC and 
resistance by a convenient built-in 
switch. 


Separate test leads are provided for 
current measurement. The function 
switch is specially designed so that 
the two current input jacks are 
connected together in all functions 
except current measurement. This 
feature permits alternate voltage and 
current measurements without 
disconnecting the currect test leads 
from the test circuit. 


The frequency response of the AC 
function can be extended to 250 MHz 
through the use of an accessory 
crystal diode probe, the WG-301A. 
This probe slips onto the WG-401A 

for a sturdy insulated RF probe without 
the use of an additional cable. 


The DC voltage range can be extended 
to 50,000 volts through the use of the 
WG-411A Slip-On High Voltage Probe 
and WG-436A Multiplier Resistor. 


A 1.5-volt ‘‘D” size battery is provided 
with the WV-510A for operation of the 
ohms circuit. For complete battery 
operation, four 9-volt batteries (RCA 
VS323 or equivalent) must also be 
installed. To assure maximum battery 
life, the WV-510A circuit provides a 
“trickle’”’ charge to the 9-volt batteries 
when the unit is used on AC power. 


The Master VoltOhmyst has a large, 
easy-to-read, two-color meter. A mirror 
scale is included to prevent inaccurate 
readings due to parallax. The 
instrument is attractively styled with 

a rugged diecast aluminum case and 
brushed aluminum panel. Weight is 
only 3/2 pounds. Measurements are 
6% inches by 5% inches by 3¥% 
inches. 


Specifications 


Electrical 


NOTE: Performance figures are for line voltage of 120 volts, 60 Hz. 


DC Voltmeter 
EY AMIGOS mere neater rote ett of onto Pre eto si oy sewer eee hier OOPS wileS yo sl OnOO M50: 
500, 1500 volts 
Input Resistance (with switch on WG-401A 


set to “DC’’): 
PALI AN GCS arirterenrate. et cote shire rans ofc otowavelegen sen ose 21 Megohms 
INACUTEIN? WCBS iin aoe td Ce RR ERO RP e ore re +3% of full scale reading 
DC Current 
RAN OC Smeriet rarer een err. onl oan Ses ee ae oe (0) 10) 15); WS Sy Ile, SO, WO, Gilore)- 
and 1500 mA 
INGCUREIO: ose Otis S Selo ote ne eee ear cor pas deers +3% of full scale reading 
ISCKUONMEMOSS mame ets aio Scr rene menting ian ees beng 250 mV on all current ranges 
AC Voltmeter 
Ranges: 
IRURS). -eighgeauatcben eageeks GlERee nnn cHe nce ieee are OMOMES ONO, OO 505.500) 
and 1500 volts 
BOak=tO=ea Kemmerer ron hacia Grae oie cieliciuhls serene 0 to 14, 42, 140, 420, 1400, 
4200 volts 
ACCU CV mmmreey emer chee ence nena remetetetire cok ski Sh are enepene et +3% of full scale reading 
(Accuracy of RMS ranges based on use of sine 
wave signals having less than 2 of 1.0% 
total harmonic content.) 
Input Resistance and Capacitance 
(With WG-401A switch set to ‘““AC-OHM9S’’): 
POE OO mL OOMVERANGCS © tne arcs. cae sien ee 0.83 meg, shunted by 70 pF 
SOORVER All GC ser teeters or eter tre ira io oiteet: clei whee at 1.3 meg, shunted by 60 pF 
TSOOMV BAN GCr ys ewe as emer iee cinice hone ie ae 1.5 meg, shunted by 60 pF 
Frequency Response 
Atm lpoman Geo OpVeAG ire ee ren seers werecoress sivns gos Guvee 6 +1 DB 30 Hz to 3 MHz 
Maximum Input Voltages 
DC Voltages with no AC voltage present: ........ 1500 volts 
AC Voltages with no DC voltage present: 
UME: tile SSTINEY WEES -5.c.c2ho a uo oes Prolene Cees & 1500 volts 
Peak-to-Peak for Sine Waves ................. 4200 volts 
Peak-to-Peak for Complex Waves .............. 2000 volts 
Combined AC and DC Voltages: 
Sum of DC’ Voltage and AC Peak Voltage ...... 2000 volts 
Ohmmeter 
RANG CS MeO CVCM mencmemtnce: mites tet dares aie: seis ai sialanaye Geter mans 0 to 1000 megohms 
ACCULA CVs cree ete nena e ereeete ois. con arelcianslea Meanie +3% of center scale reading 
Meter Movement 
DC Current for Full-Scale Deflection ............. 200 uA 


Power Required 
AC Operation: 


Voltage: ister svaptacreaites see eeeeganes 


FPrequenCy sash: ccscna mimuenaraeacicuctormters ¢ 
POWers CONSUMPTION mueniniaaieier er 
Batteny sO perationsaecn erica 


OhmsyCircuiteaee eect cele ere 


Mechanical 
Dimensions (less handle) 


Heightarec yer. tir ee eee a 


Weight 


(Withvbattenies) vac. ceraaae mone 


Operation and Applications 


The WV-510A can be operated either 
from a 120 volt, 50/60 Hz AC power 
line, or from internal batteries. For 

AC operation simply connect the 
power-line cord from the instrument to 
a 120 volt outlet. 


For battery operation, four 9-volt 
batteries must be installed. Follow 
battery installation instructions on 
page 18. The batteries can be kept 
in the instrument while it is being 
operated from an AC power line. For 
battery-operated portable use, the 
power line cord can be unplugged 
from the VoltOhmyst. Note: The pilot 
light will not glow when instrument is 
battery operated. 


Battery Test 


If the four 9-volt batteries are installed, 
they can be tested as follows: 


Unplug AC power cord and set function 
switch first to BATT TEST A, then 

to B. The meter pointer should not 
read below the green area on the 
BATT TEST scale on either A or B. If 
batteries do not test good, replace as 
described on page 18. 


CPR E MP AS 6.2 110-135 volts 


(May be wired for operation 
on 240V. See page 22.) 


Ree knees 50/60 Hz 
ESRC ce eer less than 5 watts 
RR Pc LRN ic four 9-volt batteries 


RCA VS323 or equiv. 
(NEDA 1604) 
(Not included) 


Entrees eh 'n one 1.5-volt ‘‘D”’ cell. 


RCA VS036 or equiv. 


AN NR ke oe an 6% inches 
FRR SM ta 93 7 inches 
ae ee 3% inches 


To test the 1.5 volt D cell used in the 
ohmmeter function, set the function 
switch to R OHMS. Short probe tip to 
ground lead clip, and adjust ZERO 
control so that pointer indicates “0”. 
Disconnect probe tip from ground 
clip, and turn OHMS control fully 
clockwise. If battery is good, meter 
pointer can be adjusted to full-scale. 


Use of WG-401A Probe and Cable 


The WG-401A DC/AC-OHMS Probe and 
Cable supplied with the WV-510A is 
equipped with a sliding switch in the 
probe body to permit changing the 
probe characteristics to suit the type 
of measurement being made. When the 
sliding switch is set forward to the 
“DC” position, a built-in 1-megohm 
resistor is placed in series with the 
probe tip and the input to the WV-510A. 
This resistor acts to isolate the 
instrument from the circuit under test 
when DC voltage measurements are 
made and is a part of the over-all 

input resistance of the voltmeter. The 
switch should always be set to the 
“DC” position when DC voltage 
measurements are made. 


When the sliding switch is set to the 
“AC-OHMS” position, the isolating 
resistor is shorted out and the signal or 
test voltage is fed directly from the 
probe tip to the input of the WV-510A. 
The switch should always be set to 

the “AC-OHMS”’ position when 
resistance or AC voltage 
measurements are made. 


Use of Range Switch and Meter Scales 


The meter scales on the WV-510A 
have been designed to provide ease of 
operation and quick readability over a 
wide range of measurements. Scales 
are grouped conveniently for the type of 
measurement for which they are used. 
The ‘‘R” scale, at the top of the 

scale plate, is used only for 

resistance measurements, and all 
resistance measurements are read 
from this one scale. All DC voltage 
and current is read from the two 
scales marked ‘“‘A”’ and “‘B”’ in 

Figure 1. The remaining scales are 


ZERO CENTER 


used only for AC voltage 
measurements. The RMS values of 
sine-wave voltages above 5 volts are 
also read from scales marked “A’’, 
“*B”. The low AC RMS scales, ‘'G”’ 

and ‘‘H’’, are used for RMS 
measurements below 5 volts. 
Peak-to-peak AC readings are made on 
the red scales, ‘‘C’”’, ‘‘D’, “E’”’, and ‘‘F”’. 
The particular scale which is used for 
any given function is determined by 
the setting of the range switch. 


The charts on the following pages have 
been prepared as an aid in selection 

of ranges, scales, and multiplying 
factors for all measurements which can 
be made with the WV-510A. 


Because of the wide number of 
measurement ranges provided on the 
WV-510A, it is often possible to take 
readings on two ranges and scales. 
For greatest accuracy in voltage and 
current measurements, always use the 
range which will provide an on-scale 


Figure 1. WV-510A Meter Scales 


reading which is nearest to the 
full-scale point. For example, 48 DC 
volts can be read from either the 50 
volt or the 150 volt range. Because the 
50 volt range will provide a reading 
nearest the full-scale point, the 50 volt 
range only should be used if a reading 
of best accuracy is to be obtained. 

For ohms measurements, however, the 
range selected should be the one 
which provides a reading nearest the 
center of the scale because the 
VoltOhmyst provides the most 
accurate readings at mid-scale points. 


For some measurements it will be 
necessary to use a multiplying factor 
with the scale reading to obtain the 
correct reading. The required multiplier 
is indicated by the setting of the 

range switch. These ranges correspond 
to the full-scale values shown on the 
right side of the meter scales. For 
example, when the range switch is set 
to the 500 volt position for a DC 
voltage measurement, the ‘‘A”’ scale 
(Figure 1) is used. Because this scale 
has a full scale value of ‘‘5’’, it is 
necessary to multiply any readings 

on this scale by 100 to obtain the 
correct value. 


DC-Voltage Measurements 


NOTE: The sliding switch on the 
WG-401A should be set to “DC” for 
all DC voltage measurements. 
Maximum input voltages must not be 
exceeded. See “Specifications” and 
“Safety Precautions”’. 


The WV-510A has eight DC voltage 
ranges: 0 to .5, 1.5, 5, 15, 50, 150, 500, 
and 1500 volts. Although the meter is 
protected against burn-out under 
ordinary overloads, it is good practice 
to make a trial measurement at a 
range setting higher than the voltage 
expected. Continued or repeated 
overloads may impair the accuracy 

of the movement. To measure DC 
voltages, proceed as follows: 


1. Set the function selector to 
“4+ DC VOLTS” or to ‘‘— DC 
VOLTS”, as required. 


2. Connect the clip of the ground 
cable to the ground of the circuit 
under test. 


3. Set the range selector to a range 
position higher than the voltage to 
be measured. 


4. Touch or connect the probe tip to 
the high side of the source voltage. 


DC-VOLTAGE MEASUREMENTS 
(Set Function switch to ‘‘—DC VOLTS” or ‘““+DC VOLTS” 
and set probe switch to ‘‘DC”’.) 


Voltage to Set Range 
be measured Switch to: 
0 to .5V .5V DC 
28) 1) WoW HEN, 
1.5V to 5V 5V 
DOM, 15V 
15 to 50V 50V 
50 to 150V 150V 
150 to 500V 500V 


500 to 1500V 1500V 


Read from Multiply 
Scale Reading by 

at 

B ra 

A 1 

B 1 

A 10 

B 10 

A 100 

B 100 


5. Reset range selector to a position 
which gives a reading nearest to 
full scale. 


6. Read the DC voltage from the scale 
corresponding to the range selector 
setting. 


Zero Center 


Zero-center indication is frequently 
useful because it allows observation 

of either positive or negative DC-voltage 
excursions without the necessity of 
resetting the function selector. 


1. Set the function selector to ‘‘+ DC 
VOETS 


2. Rotate the ZERO control to position 
the pointer at the zero center mark, 
which is located near the bottom 
center of the meter dial. If the 
ZERO control does not have 
sufficient range to center the pointer, 
switch the function selector to 
= |DXG? WAQI EUS 2 


3. Set the range selector to a position 
at least twice the voltage to be 
measured. 


4. After a test reading has been made, 
the range control may be set to 


the lowest position which allows the 
pointer to remain on the scale. 


DC Current Measurement 


The WV-510A has eight DC current 
ranges: 0 to .5, 1.5, 5, 15, 50, 500, and 
1500 mA (1.5A). Separate leads are 
provided for measuring current — 
the WG-401A probe is not used. Insert 
the black lead into the ‘‘—mA”’ panel 
jack, and the red test lead in the 
“+mA” jack. The current test jacks 
are shorted together on all functions 
except ‘DC CURRENT”. Voltage and 
current measurements can alternately 
be made without disconnecting the 
current test leads. 


1. Remove power from the circuit 
under test. 


2. Set the function switch to “DC 
CURRENT” and the range switch to 
a position higher than the current 
to be measured. 


3. Connect the test leads in series with 
the circuit in which the current 
is to be measured. If necessary, 
break the circuit at a convenient 
point by disconnecting or 
unsoldering a connection. Connect 


DC CURRENT MEASUREMENTS 
(Set Function switch to DC Current. Use red ‘‘+mA” lead and 
black “‘—mA”’ lead.) 


DC Current Set Range 
to be measured Switch to: 
0 to .5mA .5V/mA 
.0to 1.5mA 1.5V/mA 
1.5to5mA 5V/mA 
5 to 15 mA 15V/mA 
15 to 50 mA 50V/mA 
50 to 150 mA 150V/mA 
150 to 500 mA 500V/mA 
500 to 1500 mA 1500V/mA 


(1.5A) 


Read from Multiply 
Scale Reading by 

eit 

B “A 

A 1 

B 1 

A 10 

B 10 

A 100 

B 100 


the black test lead to the negative 
side of the circuit and the red 
lead to the positive side of the 
circuit. 


4. Apply power to the circuit under 
test. Reset the range switch to a 
position which gives a suitable meter 
pointer deflection. 


5. Read current from the scale 
corresponding to the range switch 
setting. 


AC-Voltage Measurements 


CAUTION: Maximum input voltages 
must not be exceeded. The accuracy of 
meter indications is dependent upon 
the frequency of the AC voltage being 
measured, the waveshape, repetition 
rate, and the impedance of the voltage 
source. See “Specifications”, page 5, 
and the section below for additional 
information. 


The switch on the WG-401A Probe 
should be set to ‘‘AC-OHMS’” for all 
AC voltage measurements. 


1. Set the function selector to “AC”. 


2. Adjust the ZERO control if 
necessary to position the meter 
pointer at the left-hand ‘‘0”. 


3. Set the range control to a position 
considerably higher than the 
voltage to be measured. 


4. Connect the ground cable to the 
ground side of the voltage to be 
measured. 


5. Touch or connect the probe tip to 
the high side of the source voltage. 


6. Reset the range control for a 
convenient deflection. 


7. Read the AC voltage from the scale 
corresponding to the range control 
setting. 


The meter scales of the WV-510A are 
calibrated in both RMS and peak-to- 
peak voltages. Peak-to-peak voltage 
values are read from the red scales 
marked ‘“‘P-P’’; RMS values of sine 
waves are read from the black scales 
marked “RMS”. 


When it is desired to know which 
peak-to-peak scale is used, the 
indication is taken from the markings 
on the range switch positions. Position 
2 for example, is labeled ‘‘5V” and 
“14V”’. These figures correspond to the 
full-scale values of the corresponding 
RMS and peak-to-peak scales. 


AC RMS VOLTAGE MEASUREMENTS 
(Set Function switch to “AC” and set probe switch to ‘““AC-OHMS”’.) 


To get equivalent 
peak-to-peak-value: 


RMS voltage to Set Range Read from Multiply 
be measured Switch to: Scale Reading by Use Multiply 

Scale by 

0.1 to 1.5V 1.5V H 1 F 1 

1.5V to 5V 5V G 1 E 1 

5 to 15V 15V B 1 D 1 

15 to 50V 50V A 10 Cc 1 

50 to 150V 150V B 10 D 10 

150 to 500V 500V A 100 Cc 10 

500 to 1500V 1500V B 100 D 100 
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AC PEAK-TO-PEAK VOLTAGE MEASUREMENTS 
(Set Function switch to “AC” and set probe switch to ‘“AC-OHMS”.) 


To get equivalent 


Pyoliageto. «S04 Range = Regdifrom = Multiply | _ ee 
be measured i eee sla 
0.2 to 4V 4.0V F 1 H 1 

4 to 14V 14V E 1 G { 

14 to 40V 40V D 1 B 1 

40 to 140V 140V C 1 A 10 
140 to 400V 400V D 10 B 10 
400 to 1400V 1400V Cc 10 A 100 
1400 to 4200V 4000V D 100 B 100 


Examples of typical voltage waveforms 
found in television circuits are shown 
in Figure 2. Examples of other types of 
basic waveforms which can be 
measured by the WV-510A are shown 
in Figure 3. 


The instrument has a maximum rated 
input for non-symmetrical waveforms of 
200 peak-to-peak volts. Sine waves and 
symmetrical complex waves up to 4200 
peak-to-peak volts can be measured 
with somewhat reduced frequency 
response. (See Maximum Input Voltages 
under “‘Specifications’’.) 


Reliable AC voltmeter readings can be 
assured only if the characteristics of 
the voltmeter are compatible with the 
characteristics of the circuit under test. 
When the WV-510A is used to 

measure AC voltages, the 
“Specifications” on page 5 should be 
considered. Information on input 
resistance and capacitance, frequency 
response, and pulse response is given. 


When any voltmeter is used to measure 
AC voltages, certain precautions in 
the interpretation of readings are 
necessary because connection of the 


SSS 
Cathode of e 
Vertical 1.3 v. 
Qutput Tube oa) 
Input to 2nd } 
Video 17 v. 
Amplifier p-p 
Figure 2. Typical television waveforms 
‘ aa | 
Horizontal 
Oscillator ee 
Trans former 


Input Across 
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Deflecting 
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SINE 
WAVE 


RMS 
Veae ——-TAVALUE OF 
1 VOLT SINE WAVE 


2.83V. 

PEAK-TO- 
PEAK 
METER 

READING 


SQUARE 
WAVE 


COMPLEX 


+ PULSE — PULSE WAVE 


92CS-7545 


Figure 3. Typical voltage waveforms 


meter to the circuit may cause some 
disturbance. This is also true of the 
VoltOhmyst but its high input 
impedance minimizes such 
disturbances. The amount of circuit 
disturbance caused by the voltmeter is 
usually reflected in a decreased circuit 
voltage, the amount of decrease being 
dependent upon the characteristics of 
both the voltmeter and the test circuit. 


For example, inaccurate readings of 
normal circuit conditions can be 
obtained from any one or a combination 
of the following conditions: 


1. If measurements are made in 
high-impedance circuits. The 
instrument will cause loading of the 
circuit to a degree dependent upon 
the ratio of the circuit impedance to 
the voltmeter impedance. As this 
ratio increases, the loading effect of 
the voltmeter is increased with a 
corresponding change in the normal 
operating conditions of the circuit. 


2. If the capacitance of the circuit is 
low in relation to the input 
capacitance of the voltmeter. 


3. If the frequency of the source 
voltage is higher than the upper 
frequency rating of the voltmeter. 


4. If the voltage waveform in the test 
circuit consists of narrow pulses 
with a low repetition rate. 
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The last of these four conditions needs 
careful consideration in order to 
interpret correctly the peak-to-peak 
readings of the VoltOhmyst. The values 
of the circuit capacitors and resistors 
used in the peak-to-peak rectifier circuit 
of the WV-510A have been chosen to 
give a discharge time which will 
provide a reliable peak-to-peak reading 
over its specified frequency range. If 
pulses of extremely short duration are 
applied to the rectifier circuit, the 
capacitors may not charge to the 
peak-voltage value of the pulse. If 
pulses with a low repetition rate are 
applied to the rectifier circuit, the 
capacitors will dissipate an appreciable 
part of the charge by the time the next 
pulse is applied. As a result, the 
capacitors are not charged to the full 
peak-to-peak value of the voltage. 
Therefore, both the RMS and 
peak-to-peak voltage indications will be 
lower than the true value of the 
applied voltage. 


DBM Measurements 


The graph on page 14 can be used 

to determine dbm values corresponding 
to RMS AC-voltage values across a 
600-ohm resistive load. A dbm value is 
defined as the number of decibels 
above or below a reference level of 1 
milliwatt in 600 ohms at 1000 cycles. 


MEASUREMENT OF RECTANGULAR PULSES 
DEFINED BY POINTS IN AREA ABOVE CURVE 
HAS SAME ACCURACY AS THAT OF A SINE- 
WAVE MEASUREMENT WITHIN 2 PER CENT. 


MINIMUM PULSE WIOTH—MICROSECONDS 


100 
PULSE REPETITION RATE-PULSES/SEC. 


92CS-755| 


Figure 4. Pulse repetition capability of the WV-510A 


Zero dbm, therefore, would indicate a 
power level of 1 milliwatt; 10 dom, 10 
milliwatts; and 20 dbm, 100 milliwatts. 


The graph makes possible rapid 
conversion of RMS voltages to 
corresponding dbm values. Associated 
power levels can be read along the top 
of the graph. If the RMS voltage is 
measured across a resistive load other 
than 600 ohms, the correction factors 
given below must be added 
algebraically to the dbm values read 
from the graph in Figure 5. For resistive 
loads not given in the table, the 
following formula should be used for 
determining the correction factor: 


0) 
Correction Factor=10 log eae 


where R is the load in ohms. If R is 
greater than 600 ohms, the correction 
factor is negative. 


Because dbm is defined with respect 
to a 600-ohm load, power levels 
correspond to voltage values. DBM can 


be measured in terms of RMS voltages 
across a 600-ohm resistive load. For 
example, 0.775 RMS volt indicates 0 
dbm; 7.75 RMS volts indicate 20 dbm. 
While these measurements must be 
made with a sine waveform to avoid 
waveform error, any frequency can be 
used which is within the range of the 
WV-510A. The decibel and ear-response 
curves have their closest correlation at 
1000 cycles. 


Resistive Load 


at 1000 cps DBM* 
600 0 

500 +0.8 

300 +3.0 

250 +3.8 

150 + 6.0 

50 +10.8 

alfs) +16.0 

8 +18.8 

3.2 $22.7 


*DBM is the increment to be added 
algebraically to the dbm value read 
from Figure 5. 
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MILLIWATTS IN 600-OHM RESISTIVE LOAD AT 1000 CPS 
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AC VOLTS(RMS) MEASURED ACROSS 600-OHM RESISTIVE LOAD AT 1000 CPS 


92CS-7130 
Figure 5. Graph for conversion of rms to dbm values 
Resistance Measurements 5. Connect the clip of the ground 
NOTE: The sliding switch on the cable to one terminal of the 
WG-401A probe should always be set resistance to be measured. 


to ““AC-OHMS” when resistance 
measurements are to be made. 
CAUTION: The power should be 
removed from the equipment under 


6. Touch or connect the probe tip to 
the other terminal of the resistance 
to be measured. 


test, and any capacitors should be 7. Reset the range control to give a 
discharged so that no voltages are convenient deflection on the ‘‘R” 
present in them. (ohms) scale. 


1. Set the function selector to the 
“R OHMS” position. 

2. Set the range selector to the position 
nearest to the value under 


8. Multiply the reading on the “‘R”’ 
scale by the factor indicated by the 
range control setting. 


Inessuroment. CAUTION: Low-current, low-resistance 
3. Short the probe tip to the ground devices, such as thermocouples, meter 
cable and adjust the ZERO control movements, and semi-conductor 
to position the pointer at the devices may be damaged unless a 
left-hand “0”, if necessary. range higher than ‘‘R x 10” is used 
4. Separate the probe tip from the because the WV-510A applies up to 
ground cable. Adjust the OHMS 1.5 volts across the resistance under 
control to bring the meter pointer to measurement when the range control is 
exactly full-scale. Settatieatexallian© lea exXen One 
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RESISTANCE MEASUREMENTS 
(Set Function switch to ‘‘R OHMS” and set probe switch to “AC-OHMS”’.) 


Resistance to Set Range Read from Multiply 
be measured Switch to: Scale Reading by 
0.2 to 100022 RX 1 R 1 
1000 to 100002 R X 10 R 10 
10000 to 1000002 R X 100 R 100 
1000002 to 1 MEG R X 1000 R 1000 
1 MEG to 10 MEG R X 10K R 10000 
10 MEG to 100 MEG R X 100K R 100000 
100 MEG to 1000 MEG RX 1 MEG R 1 MEG 


Measurement of Resistance Values 
Above 1000 Megohms 


The leakage resistance of small mica 
and paper capacitors is usually above 
1000 megohms. The circuit shown in 
Figure 2 can be used to measure 


resistance values above 1000 megohms. 


An external DC-voltage source between 
20 and 500 volts is utilized to obtain 

a measurable pointer deflection. Make 
circuit connections as shown in 

Figure 6 and proceed as follows: 


1. Set function selector to ‘‘— DC 
VOLTS” and measure the voltage 
at point B. 


2. Measure the voltage at point A. 
3. Compute the unknown resistance 

from the following formula: 
Rx (megohms) = 

11 [(Volts at A’) — (Volts at ‘‘B’’)] 

(Volts at ‘‘B’’) 
EXAMPLE: The value of an unknown 
resistance is to be determined with the 
circuit of Figure .An external voltage 
of 500 volts is applied. The WV-510A 
measures 2.5 volts at ‘‘B’’, and 500 
volts at “A’’. Then, 
aes 11 (500-2.5) 
25 


= 2200 megohms (approx.) 


PROBE SET 
TO DC 
B A 
0 + 
Rx =— 
RESISTANCE at 
BEING a 
MEASURED 
EXTERNAL 
VOLTAGE 
SUPPLY 


Figure 6. Circuit for resistance measurements above 1000 megohms 
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Battery Replacement 


Four 9-volt batteries are used in the 
WV-510A. Two of these batteries are 
designated as “‘A’’, and two are 
designated as ‘‘B’”’, as shown in 
Figure 7. When replacing batteries, 
always replace both A batteries or 
both B batteries, as required. 


The 1.5-volt battery is soldered in the 
circuit to assure low-resistance terminal 
connections. To remove this battery, 
unsolder the wires connected to the 
terminals. Before installing a new 
battery, “‘tin’” (apply a small amount 

of solder) the terminals. Insert new 
battery in the same position as the 
original battery. Solder the red wire to 
the positive terminal (battery cap) and 
the black wire to the negative terminal. 


When to Replace Batteries 


Replace the ‘“‘A” or “‘B”’ set of 9-volt 
batteries when they no longer test in 
the green area of the battery test scale. 


"B" BATTERIES 


"A" BATTERIES 


Replace the 1.5-volt battery only when 
it is no longer possible to obtain 
full-scale calibration on the ohms 
function. 


To replace the batteries, remove the 
case from the unit by taking-out the 
four screws on the back. Lift up the 
protective plastic flap and insert the 
9-volt batteries into the metal bracket 
as shown. Snap the connectors onto 
the battery terminals. 


Battery Life 


The WV-510A is especially designed to 
obtain maximum life from the batteries. 
A constant ‘“‘trickle’”’ charge is applied 
to the four 9-volt batteries when the 
instrument is used on AC power. To 
extend battery life, the instrument 
should always be turned off when not 
in use. Since no warm-up time is 
required, as with a tube operated 


V9V 
"D" BATTERY 


Figure 7. Battery Installation 
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voltmeter, the WV-510A can be used 
immediately after being turned on. 


Operating and storage temperature is 
one of the most important factors 
determining battery life. In general, the 
life of carbon-zinc batteries such as 
the VS323 will be decreased as 
temperature is increased above normal 
room temperature (70 degrees F). If 
the instrument is kept in a high 
temperature area, the batteries will 
require more frequent replacement. 


Low temperature will not have an 
adverse effect on battery life. On the 
contrary, battery life will actually be 
extended. At temperatures below —4 
degrees F however, the battery capacity 
will be reduced, and at temperatures 
below —22 degrees F, the battery will 
become inoperative. 


Battery Operation Hints 


To insure the best performance and 
longest battery life, it is important that 
you follow the procedures noted below: 


1. The WV-510A will provide a trickle 
charge to the batteries when it is 
used on AC (power must be turned 
on). To maintain the battery charge, 
it is recommended that as a general 
rule, the instrument be turned on AC 
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for approximately the same amount 
of time it is used on batteries. 


Test the batteries periodically using 
the battery test function. When in 
continuous use, test the batteries 
once a day. 


If batteries test weak, recharge them 
by operating the unit on AC for 6 to 8 
hours. If the batteries still test weak, 
replace them (or at least remove them 
from the instrument) as soon as 
possible. Shorted or leaky batteries 
can affect instrument accuracy, even 
when it is operated from the AC line. 


Remove the batteries if the instrument 
is to be stored, or is not to be used 
for an extended period of time. 


If you use the instrument on battery 
operation frequently, in time the two 
QV “A”’ batteries will run down and 
require recharging or replacement. 
The two 9V “‘B”’ batteries should last 
much longer, actually the entire 
period of their useful “‘shelf life.’’ For 
this reason, if you remove the 
batteries temporarily, it is 
recommended that the “A” and “B” 
batteries not be mixed. For example, 
do not take batteries that have been 
used as ‘‘A”’ batteries, then at a later 
date reinstall them as ‘‘B” batteries. 


Accessories 
Available on Separate Order 


The RCA WG-301A Crystal-Diode Probe 
may be used with the VoltOhmyst to 
extend the frequency range to 250 
megacycles. This probe circuit consists 
of a diode rectifier and an RC network. 
The probe, which slips onto the front 

of the WG-401A Probe and Cable, 
eliminates the need for an extra cable. 


The WG-301A may be used in RF 
circuits to measure sine-wave voltage 
values up to 20 RMS volts in the 
presence of DC voltage as high as 250 
volts. The over-all frequency range of 
the probe is from 50 kHz to 250 MHz. 
All RF voltages are read from the DC 
scales in terms of RMS volts for sine 
waves. For example: A reading of 5 
volts DC indicates that the sine wave 
being measured has an RMS value of 
5 volts. The over-all accuracy of the 
WV-510A when used with the WG-301A 
is 10%. 


WG-411A 


The RCA WG-411A High-Voltage Probe 
may be used to measure DC voltages 
as high as 50,000 volts. The probe uses 
the WG-436A Multiplier Resistor, 
having a value of 2079 megohms, to 
present an over-all voltmeter input 
resistance of 2100 megohms. With a 
multiplying factor of 100, the 
VoltOhmyst provides six full-scale 
positions of 150, 500, 1500, 5000, 
15,000, and 50,000 volts. Do not 
measure voltages higher than 50,000 
volts, because the maximum voltage 
rating of the probe may be exceeded. 
The extremely high impedance of the 
WG-411A is especially desirable when 
it is necessary to measure voltages 
found in phototubes, geiger-counter 
tubes, television, and other high- 
impedance circuits which would not 
function properly if loaded down by a 
low-impedance voltmeter. The WG-411A 
High-Voltage Probe offers distinct 
advantages in high-voltage circuits as 
well as low-voltage circuits 
characterized by high impedance or 
poor regulation. 


ait 
ast ee 


\ wil 


WG-436A 


Figure 8. Accessories available for WV-510A 


Circuit Description 


The operation of the WV-510A 
Solid-State Master VoltOhmyst is based 
on a four-transistor amplifier circuit, 
especially designed for high input 
impedance with good stability and 
linearity. 


Power Supply 


The WV-510A can be operated either 
from an AC power line or from internal 
batteries. On AC operation, the voltage 
is applied through the power 
transformer, then rectified by diodes 
CR8 and CR9. A zener diode, CR7, 
regulates the power supply output so 
that varying line voltage will not cause 
zero shift. Diodes CR5 and CR6 isolate 
batteries BT1 and BT2 preventing them 
from discharging through the power 
supply circuit. 


For battery operation, four 9-volt 
batteries must be installed. Two of 
these are used as BT1 (designated ‘‘A’’) 
providing 18 volts to operate transistors 
Q1 and Q2. The other two 9-volt 
batteries are used as BT2 (designated 
“B”’), and provide bias voltage for 

Q3 and Q4. 


When the unit is used on AC power, 
the 9-volt batteries receive a constant 
“trickle” charge. The charge level is 
established by adjusting potentiometers 
R47 and R48. 


Metering Circuit 


The input voltage (from the AC/DC 
voltage divider or ohms divider) is 
applied across the bases of Q3 and Q4, 
positive to Q3 base and negative to 

Q4 base. These transistors provide a 
nearly infinite impedance. This high 
impedance is achieved through a 
controlled positive feedback network, 
R14, R15 and R16, R17 and the two 
impedance adjust potentiometers, R11 
and R12. Q3 and Q4 serve as 
preamplifiers driving the bases of Q1 
and Q2. In effect, transistors Q3 and Q1 
amplify the positive portion of the 
signal, and Q4 and Q2 amplify the 
negative portion of the signal. 
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Negative feedback through R8 and R9 
result in high impedance at the Q1 and 
Q2 bases to prevent loading the Q3 
and Q4 emitters. The output of Q1 and 
Q2 drive the meter movement. 


Potentiometer R10 is used to balance 
the Q3/Q4 input. This is a factory 
adjustment and need not be readjusted 
unless the transistors are replaced. 
The front panel ZERO control, R6 
balances the amplifier output with no 
input signal applied. 


Resistors R13 and R18 serve to isolate 
and protect the amplifier circuit. 
Capacitors C2 through C6 are by-pass 
capacitors to prevent AC signals from 
affecting the metering circuit. 


DC Voltage Function 


DC voltage input is applied through the 
isolation resistor in the probe to the 
voltage divider network (range), 
resistors R40 through R46. The voltage 
from the divider network is then 
connected to the transistorized 
metering circuit. 


DC Current Function 


The transistor amplifier is not used in 
the DC current function. A separate 
shunt resistor (R19 through R26) is 
connected across the meter for each of 
the current ranges. The current input 
is connected directly to the meter and 
shunt circuit. Potentiometer R1 is used 
to calibrate the current measuring 
function. Diodes CR1 and CR2 are 
connected across the meter terminals 
in the current function to prevent meter 
damage due to accidental overload. 


AC Function 


When the VoltOhmyst is used to 
measure AC voltage, the signal is first 
rectified by diodes CR3 and CR4 which 
form a full wave peak-to-peak rectifier. 
The circuit components are chosen to 
provide a long time constant. When the 
signal swings negative, C10 is charged 
through CR@8 to the negative peak value 
of the voltage. As the input signal 


starts in a positive direction, C11 
charges to a value equal to the sum 

of the positive and negative peaks. 
Because of the relative time constant, 
the voltage across C11 will be 
maintained at the peak-to-peak value of 
the AC signal. This signal, now DC, is 
fed through the voltage divider network 
to the metering circuit. 


Resistance Function 


The voltage from battery BT3, 1.5 volts, 
is applied through the selected ohms 
divider resistor (R28 through R34) to 


Maintenance 


The WV-510A is manufactured, tested, 
and calibrated under strict engineering 
supervision. Should the instrument 
require adjustment or repair, the 
procedure outlined below should be 
followed. If it becomes necessary to 
replace any of the component parts, 
only RCA replacement parts, or their 
equivalent should be used. Order parts 
through an authorized RCA Parts & 
Accessories Distributor. 


The schematic diagram for the 
instrument is on page 16, the 
Replacement Parts List is on page 28. 
To service the instrument, take out the 
four screws in the back and remove the 
case. To remove meter and case-front 
assembly, take off the two screws 
fastening the upper chassis to the 
case-front, and the nuts on the front 
panel switches and potentiometers. 


240 Volt Operation 


The WV-510A can be used on 240 volt 
AC by re-connecting one lead as 
described below: 


Refer to Figure 11. Unsolder the lead 
connected to hole #1 in the circuit 
board. Insert the lead in hole #3. 
Solder the connection. 


Mechanical Zero Adjustment: 


The meter pointer should rest at the 
left-hand zero mark when the function 
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the external resistance under test. A 
voltage divider is formed by the range 
resistor and the external resistance. The 
output of this divider is fed to the 
metering circuit. 


Battery Test 


There are two battery test positions on 
the WV-510A; one for battery group ‘“‘A”’ 
(BT1) and one for battery group “B”’ 
(BT2). In each of the battery test 
positions, the batteries operating under 
their normal load are connected to the 
meter movement through resistor R3. 


switch is turned to the “OFF” 

position. If the pointer should come to 
rest at a deflected position, the position 
may be corrected mechanically as 
follows: 


CAUTION: Extreme care must be taken 
in the next step to prevent insertion of 
the tool to a depth which will injure the 
pointer spring. The meter warranty does 
not cover such damage. 


Insert a scriber or similar tool to 
engage the zero-adjustment lever, and 
move the lever laterally as required to 
bring the pointer to “0”. 


Anti-static treatment: The clear plastic 
meter case has been factory-treated to 
prevent static charges from forming on 
the case. If the meter pointer is 
“sticky’’ and acts erratically, the 
anti-static treatment may no longer be 
effective. Check meter by rubbing the 
outside surface of the case vigorously 
with a soft, dry cloth. If the pointer 
moves away from its original position 
and remains at another position for 
several minutes, the case should be 
re-treated. To restore the anti-static 
coating, apply a small amount of liquid 
detergent (the type used in washing 
dishes) to a soft cloth and gently wipe 
the front of the meter case. 


FLATTED SIDE 


B 


Figure 9. Transistor lead identification 


Transistor Replacement 


The four transistors used in the 
WV-510A are specially selected and 
matched. Should transistor replacement 
become necessary, all four transistors 
must be replaced with a matched 
group. A set of four matched 
transistors, properly selected and 
matched, are available from RCA as 
one stock number. See Parts List, 

page 28. 


CALIBRATION 


The internal calibration adjustments of 
the WV-510A require recalibration only 
if the transistors or other major circuit 
components are replaced. 


Note: The accuracy of the recalibrated 
instrument cannot exceed the accuracy 
of the voltage sources that are used. 


Internal Balance Adjustment 


1. Check the mechanical zero position 
of the pointer. If necessary, reset 
mechanical zero as described on 
page 22. 


2. Temporarily connect a jumper wire 
between Q3 base and Q4 base. 


3. Turn function switch to ‘“‘“—DC 
VOLTS” and range switch to ‘‘0.5V 
DC”. Adjust ZERO control to bring 
meter pointer exactly to “0”. Check 
for correct zero setting by switching 
function switch from ‘‘+DC VOLTS” 
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to ‘“—DC VOLTS”; the pointer 
should not shift. Remove jumper wire. 


4. Set the function switch to the +DC 
position. Adjust R10, the “INT BAL” 
control to bring the meter pointer 
to “0”. Again, check for correct 
adjustment by switching the 
function switch from ‘““+DC VOLTS” 
to ‘‘“—DC VOLTS”; the pointer should 
not shift. 


Input Impedance Adjustment 


1. Set function switch to ‘““R OHMS”, 
and the range switch to ‘‘R x 1”. 
Adjust “OHMS” control for exactly 
full scale reading. 


2. Set range switch to ‘“‘R x 1 MEG”. 
If meter drops below ‘1000’ on the 
OHMS scale, simultaneously adjust 
both “IMPED. ADJ” potentiometers, 
R11 and R12 for a full scale meter 
reading. 


3. Repeat Internal Balance Adjustment 
above. 


DC Voltage Calibration 


1. Turn the function switch to “+DC 
VOLTS”, the range switch to 
“0.5V DC”, and the probe switch to 
“DC”. Adjust ZERO control to bring 
meter pointer exactly to ‘‘0”’. 


2. Turn the range switch to ‘0.5 VDC”. 
Apply +0.5 volts from a precision 
voltage source to the probe and 


ground lead. Adjust R2C, the ‘‘+.5” 
control to bring the meter pointer to 
the full scale mark on the 0-to-5.0 
scale. 

Set function switch to ‘“‘“—DC 
VOLTS”, and reverse test lead 
connection to voltage source so that 
—0.5 volts DC is applied. Adjust 
R2B, the “—0.5V” calibrate control 
to bring the meter pointer to the full 
scale mark on the O-to-5.0 scale. 


. Connect the output of a precision 


1.5-volt DC voltage source to the 
probe and ground lead. Adjust R2A, 
the DC CAL control to bring the 
meter pointer exactly to the full 
scale “15” mark on the 0-to-15 scale. 


DC Current Calibration 


ile 


Set the function switch to “DC 
CURRENT” and the range switch to 
“0.5V/mA”. 


. Apply 0.5 mA to “+mA” and “—mA” 


test leads with proper polarity. 
Adjust potentiometer R1 (located on 
range switch), to bring the meter 
pointer to exactly the full scale 
“5.0” mark on the 0O-to-0.5 scale. 


AC Calibration 


Ie 


Set the function switch to ‘“‘AC’’, the 

range switch to “‘50V”’, and the probe 

switch to ‘“AC/OHMS”. Adjust ZERO 
control to bring meter pointer exactly 
1). 0)", 
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2. Connect the ground lead and probe 


to an AC voltage source of 50 volts 

(RMS). Adjust R2D, the ‘““AC CAL” 
control to bring the meter pointer 

exactly to the full-scale “5.0” mark 
on the 0-to-5.0 scale. 


Battery Charge Adjustment 


1. 


Unplug the AC power cord, and 
remove the four 9-volt batteries. 
Connect a jumper wire between 
lugs #2 and #3 on wafer C of S-2, 
the function switch. These lugs 
can be identified by noting that the 
wires connected to them lead to 
the AC plug in the rear of the 
instrument. 


. Plug in the AC power cord, and 


set the function switch to the 
“BATT TEST A” position. Use a 
variac to adjust line voltage to 

120 volts. Adjust R48 (located 
closest to transformer) so that the 
meter reads 4.7 on the 5.0 DC scale. 
(This actually corresponds to 

18.8V DC). 


. Set the function switch to the 


“BATT TEST B” position. Adjust 
R47 (located near 4-section pot) so 
that the meter reads 4.7 on the 

5.0 DC scale. 

Remove jumper wire. 


Replace batteries. 


Troubleshooting Hints 


Instrument fails to operate on all 
functions. 


9-volt batteries dead. 
Probe defective. Check continuity. 


Voltage readings low on battery 
operation, especially at right-hand 
side of meter scale. 


9-volt batteries require replacement. 
Meter cannot be adjusted full-scale on 
ohms function. 

1.5-volt battery weak. 

Instrument cannot be zeroed on any 
voltage function. 

Check transistor amplifier circuit. 
Meter pointer bangs hard left or right, 
depending on function switch setting. 
Open or short circuit in amplifier 
metering circuit. 

Meter pointer sticks, or is sluggish 

on all functions. 


Meter movement defective. 
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Instrument fails to indicate properly on 
any AC voltage range; operates 
normally on DC volts and ohms. 


Diodes CR3 or CR4 defective. 

C1, C10, C11, R35 to R37 defective. 
Instrument inaccurate on 500 and 

1500 volt AC ranges. 

Resistors R35, R36, or R37 defective. 
Instrument inaccurate on any AC or DC 
voltage range. Ohms OK. 

Check voltage divider resistors, R40 
through R46. 

Resistance readings inaccurate. 


Check resistors R28 through R34. 
Poor connection to 1.5-volt battery. 
High internal resistance in battery. 


Instrument inaccurate or inoperative on 
current ranges only. 


Check resistors R19 through R26. 


Figure 10. Circuit board component layout. View from foil side 
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Replacement Parts List 
WV-510A Master VoltOhmyst 


When ordering replacement parts, include the stock number and description of the part, 
as well as the serial number and code number of instrument. Parts should be ordered 
through a local RCA parts and accessories distributor. 


Symbol Description Stock No. 
Capacitors 
C1 Ceramic Disc, 470 PF 20% 1500 V 248589 
C2 Ceramic Disc, .02 MF 20% 600 V 210685 
C3 Ceramic Disc, .05 MF 500 V 424029 
C4, C5 Ceramic Disc, .02 MF 20% 600 V 210685 
Cé6* Ceramic Disc, .005 MF 20% 600 V 424028 
C7,* C8 Ceramic Disc, .01 MF 20% 600 V 211723 
cg Paper, .047 MF 10% 400 V 227754 
C10, C11 Ceramic Disc, .02 MF 20% 1000 V 231326 
C12 Electrolytic, 20 MF 50 V 240305 
Resistors 
R1 Variable, Wirewound, 1000 OHMS 30% 1 W 248615 
R2 Variable, Quad Pot, 50K, 5K, 5K, 50K 248614 
R3 Film, 100K, 1%, % W 237540 
R4t Variable, 60K “OHMS” 420129 
R5t Film, 3300 OHMS, 5%, %2 W 133463 
R6tT Variable, 3000 OHMS “ZERO” 420130 
R7t Film, 3300 OHMS, 5%, % W 133463 
R8, R9 Film, 910 OHMS, 5%, % W 228914 
R10 Variable, 1 MEGOHM, 30%, Y% W 248611 
R11, R12 Variable, 3 MEGOHM, 30%, % W 245902 
R13 Film, 3.8 MEGOHM, 5%, ¥2 W 243005 
R14 to R17 91 MEGOHM, 10%, 2 W 248610 
R18 Film, 3.8 MEGOHM, 5%, VY W 243005 
R19 Wirewound, 0.1667 OHMS, 1%, V2 W 248597 
R20 Wirewound, 0.3333 OHMS, 1%, Y¥2 W 248599 
R21 Wirewound, 1.167 OHMS, 1%, %2 W 248598 
R22 Wirewound, 3.353 OHMS, 1%, V2 W 248609 
R23 Film, 11.87 OHMS, 1%, V2 W 248608 
R24 Film, 35.20 OHMS, 1%, %2 W 248607 
R25 Film, 140.2 OHMS, 1%, V2 W 248606 
R26 Film, 641 OHMS, 1%, v2 W 248605 
R27 Film, 1 MEGOHM, 10%, v2 W 243004 
R28 Film, 9.75 OHMS, 1%, ¥2 W 242147 
R29 Film, 100 OHMS, 1%, V2 W 237414 
R30 Film, 1000 OHMS, 1%, v2 W 236062 
R31 Film, 10K, 1%, ¥2 W 236087 
R32 Film, 100K, 1%, V2 W 237540 
R33 Film, 1 MEGOHM, 1%, V2 W 247716 


*C7 used only in units with serial numbers below 5000. 
tin units with serial numbers below 5000: 

R4 is 75K, stock #248613 

R5 is 2200, stock #228712 

R6 is 5K, stock #248612 

R7 is 2200, stock #228712 
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Symbol 


R34 
R35 
R36 
R37 
R38, R39 
R40 
R41 
R42 
R43 
R44 
R45 
R46 
R47, R48 
R49 
R50 
R51 


Q1 to Q4 
CR1, CR2 
CR3, CR4 
CR5, CR6 
CR7 

CR8, CR9 


DS1 
M1 
S1 
$2 
T1 


Description 


Film, 10 MEGOHM, 1%, %2 W 
Film, 900K, 1%, 1 W 

Film, 318K, 1%, V2 W 

Film, 140K, 1%, V2 W 

Film, 20 MEGOHM, 5%, VY W 
Film, 14 MEGOHM, 1%, 2 W 
Film, 4 MEGOHM, 1%, V2 W 
Film, 1.4 MEGOHM, 1%, v2 W 
Film, 400K, 1%, V2 W 

Film, 140K, 1%, Y2 W 

Film, 40K, 1%, ¥2 W 

Film, 20K, 1%, v2 W 


Variable, 10,000 OHMS, 30%, % W 


Film, 560 OHMS, 5%, ¥%2 W 
Film, 220K, 5%, %2 W 


Wirewound, 5600 OHMS, 10%, 5 W 


Semiconductors 


Transistor, Type 2N5232 (set of 4) 
Diode, Type 1N914A 

Diode, Type 1N3563/1N4007 
Diode, Type 1N4002 

Diode, Type 1N969A 

Diode, Type 1N4002 


Miscellaneous 


Lamp, Neon 
Meter 
Switch, Range 
Switch, Function 
Transformer 
Alligator Clip 
Case, Front 
Case, Rear 
Handle, Leather 
Insulating Boot 
Jack, Banana, Red 
Jack, Banana, Black 
Knob, Plastic 
Knob, Rubber 
Meter Cover, Clear Plastic 
Panel, Aluminum 
Printed Circuit Board 
Post 
Power Cord 
Receptical, AC Cord 
Test Leads (for current meas.) 
Red 
Black 
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Stock No. 


248604 
242146 
243003 
099318 
242142 
248603 
248602 
248601 
055862 
099318 
248600 
236777 
248094 
224252 
237000 
120081 


248619 
239164 
242141 
234761 
248592 
234761 


048474 
248594 
248616 
248617 
248618 
035262 
248590 
249528 
210093 
099539 
230283 
225222 
227050 
094878 
210287 
248595 
248591 
248596 
420635 
74594 


245597 
245596 


RCA Repair Service 


Authorized RCA Service Depots 
throughout the United States are 
available for repair and calibration of 
RCA Electronic Instruments. For 
up-to-date listings of these Depots, 
contact your RCA Distributor, or write 
to RCA Electronic Instruments, 

415 South 5th Street, Harrison, 

New Jersey 07029. 


If it becomes necessary to service 
this equipment, fill out one of the 
Test Equipment Service order forms 
supplied with the instrument. It is 
important that: 


1. Test equipment be packed carefully. 
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The instrument should be double- 
packed. It is best to pack the unit 

in its original carton, or similar 
container, then ‘‘float’ this carton in 
at least a 3-inch layer of shredded 
paper inside the outer carton. 


2. A full description of the trouble be 
included in the report. 


3. All probes, cables, and test leads 
used with the equipment be 
included in the shipment. 


Attention to these details will help 
prevent damage in transit and delay 
in repairs. 
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IMPORTANT 


THIS INSTRUMENT IS SHIPPED WITHOUT BATTERIES. REFER TO THE INSTRUCTIONS 
ON PAGE 10 FOR THEIR INSERTION. 


Trademarks , VoltOhmyst. Reg. U.S. Pat. Off. 


MASTER VOLTOHMYST 
TYPE WV-95A 


TECHNICAL SUMMARY 


Electrical Characteristics 


D-C VOLTMETER 
LOS ae ee ee eae 0 to 5-10-50-100-500-1000 
volts. 

.11 megohms for all ranges 
—includes 1 megohm in 
probe. 

.-2.2 megohms per volt on 

o-volt range. 

SOUM a Mice iys tes ns Differential degenerative 

vacuum-tube bridge. 


Input resistance ... 


Sensitivity (max.) 


D-C AMMETER 
Rvanses” Pali. es ke. 0 to 10-100 microamperes, 
0 to 1-10-100 milliam- 
peres using d-c ampli- 
fier; 0 to 1-10 amperes 
direct to meter. 


OHMMETER 
RG ays a ct sade: a ns 0.1 ohm to 1000 megohms 
in 6 ranges. 


A-C VOLTMETER (AUDIO FREQUENCY) 


BAT COR a inet «S323 0 to 1-5-10-50-100-500- 
1000 volts rms. 
Input impedance 
(with cable) ..... Approx. 5 megohms_ re- 


sistance shunted with 
approx. 125 mmfd. ca- 


pacity. 
Frequency response..Flat from 30 to 20,000 cy- 
cles. 


Circuitieiases aeeai45. A-f feedback amplifier and 
balanced linear diode 
with d-c bridge ampli- 


fier. 
CAPACITY METER 
MANS OS. en see 4 mmfd. to 1000 mfd. in 
6 ranges. 


..90 volts d.c. available on 
high-capacity range. 


Polarizing voltage 


MULTIPLIERS 
HCO EC is aca +19% matched pair, aged 
resistors. 


INDICATING METER 


BANSILIVALY] ers. 8 6 cee. 200 microamperes (full- 
scale). 
Acciiratyrics cots ls: +2% of full-scale indica- 
tion. 
TUBE COMPLEMENT 
2xRCA. GAKG) Road. 3 Vacuum-tube bridge. 
PRGA, 64953.t.24 nat Diode. 
1 RCA 6AU6 ...... Audio amplifier. 
1 RCALOX4.. fecuaess Rectifier. 
POWER SUPPLY 
Voltage rating ...... 105-125 volts, 50-60 cycles 


(specifications are based 
on 117 volts, 60 cycles). 
Power consumption. .15 watts. 
Battery for ohm- 
meter circuit 4024 Two 1.5-volt flashlight cells 
(RCA VS006 or equiva- 
lent). 


ACCESSORIES (Available but not supplied as 
part of the WV-95A) 


RCA Diode Probe 
CMSB 27 5) eccurtal apee For r-f measurements up 
to 100 volts rms and at 
frequencies to 250 me. 


RCA Crystal Probe 

(MT-6263) tee ts For r-f measurements at 
frequencies up to 250 
me and at potentials not 
exceeding 20 volts posi- 
tive peak in which a 
very low input capacity 
is required. 


Mechanical Characteristics 


Overall Dimensions: “Height. 974"; width; 


13273" depth, “14. 
Weightuoe-. oe Locks 15 lbs. 
Binish, 2 Jeocso see Blue-grey hammeroid case 


with anodized satin 
aluminum panels. 


GENERAL DESCRIPTION 


The Master VoltOhmyst, Type WV-95A, is an 
electronic meter designed to measure resistance, 
capacitance, direct current, d-c voltage, and a-c 
voltage (audio frequency and radio frequency) 
over extremely wide ranges. Outstanding features 
of the instrument are: ease of operation; isolated 


measuring circuit for reading up to 1000 volts d-c 
or 230 volts rms (a-c) above ground; high input 
resistance; automatic protection of the indicating 
meter against burnout; simplicity of meter scales; 
“Zero Adjust” that does not have to be reset when 
ranges are changed; a zero-center scale for use in 


aligning f-m and a-f-c discriminator circuits; and 
provision for the use of the RCA Diode Probe or 
the RCA Crystal Probe to measure r-f voltages up 
to 250 megacycles. 


The principal part of this instrument consists of 
two RCA 6AK6 miniature tubes in a push-pull d-c 
vacuum-tube voltmeter circuit which is character- 
ized by excellent linearity and stability. Both 
tubes are coupled to a common, high-value bias 
resistor. The control grid of one of the tubes is 
permanently grounded, and the voltage to be meas- 
ured is applied to the grid of the other tube. This 
voltage is always a d-c voltage; moreover, it is pro- 
portional to the magnitude of the quantity being 
measured. For instance, variations in the values of 
resistances or capacitances being measured are con- 
verted to corresponding variations in the value of 
the d-c voltage applied to the vacuum-tube bridge. 
Because of the common cathode coupling, any 
change in the voltage applied to the grid of one 
tube produces a change in the cathode bias of the 
other. As a result, the change in pJate current of 
one tube is accompanied by a simultaneous oppo- 
site change in the plate current of the other. The 
differential voltage developed across the plate load 
resistors by the plate current is applied, through 
a polarity-reversing switch, to the meter, which is 
calibrated in direct current, d-c volts, a-c volts, re- 
sistance, and capacity. 


Audio-frequency voltage to be measured is passed 
through a range attenuator to an RCA-6AU6 audio 
amplifier. The use of feedback in this circuit results 
in a linear amplifier with good stability and high 
input impedance. The amplified a-c voltage is applied 
to an RCA-6AL5 diode rectifier, which furnishes the 
vacuum-tube bridge with a d-c voltage proportional 
to the positive-peak value of the measured a-c 
voltage. The meter scale is calibrated in r-m-s 
values of a sine wave. _ 


Direct current, on all but the 1- and 10. amp 
ranges, is measured hy passing the current through 
suitable shunts, and utilizing the resulting voltage 
drop to drive the vacuum-tube bridge. On the 1- 
and 10-amp ranges, the current is passed directly 
through the indicating meter and a low-impedance 


meter shunt. This is done to keep the instrument 
from introducing an excessive voltage drop intd 
low-voltage circuits where high-current measure- 
ment. might be required. 


Radio-frequency voltages can be measured when 
the RCA Diode Probe is used with the Master 
VoltOhmyst. This probe, which is stocked as MI- 
8275, is available on separate order. Also available 
for this purpose is the RCA Crystal Probe, MI- 
8263. 


A special circuit is used to measure capacity 
over wide ranges with a single meter scale. The 
unknown capacity is connected in series with a 
capacity standard and a 0.01- mfd. capacitor. 
Across the series combination is applied a 60-cycle 
voltage of proper magnitude. This 60-cycle volt- 
age is distributed across the capacitors in the 
series circuit in proportion to their reactances at 
this frequency. The drop across the 0.01-mfd ca- 
pacitor is measured by means of the audio ampli- 
fier and diode circuits, and the resulting meter 
deflection is read on a meter scale calibrated di- 
rectly in mfd, or mmfd., according to the range in 
use. Polarizing voltage from the d-c power supply 
is applied through a 100,000-ohm resistor to the 
capacity test jacks on the highest-capacity range. 
By means of this polarizing voltage, electrolytic 
capacitors may be measured with d-c voltage ap- 
plied. 


An RCA-6X4 miniature rectifier is employed to 
supply the d-c voltages required by the Master 
VoltOhmyst. The power transformer is of special 
design, having in addition to plate and filament 
windings, a special winding which supplies the a-c 
voltages required by the capacity-measuring cir- 
cuit. This special winding is shielded by three 
electrostatic shields, two of which are ungrounded. 


The low side of the measuring circuit is isolated 
from the chassis, and a separate case ground ter- 
minal is provided. This allows measurements to be 
made in circuits where both meter leads will be 
above ground potential. Under this condition the 
Master VoltOhmyst case alone can be grounded 
for safety reasons. 


HOW TO USE THE RCA MASTER VOLTOHMYST 


SAFETY PRECAUTIONS 


HIGH VOLTAGES ARE DANGEROUS! For your 
personal safety, the following precautions should 
be observed while you are working around high- 
voltage equipment: 


a. Avoid working alone when possible. Serious 
consequences of electrical shock can be 
avoided by the presence of a second person 
to remove power and apply resuscitation 
when necessary. 


b. Avoid contact with or even close proximity 
to high-voltage points. If you are not familiar 
with the equipment, find out where high- 
voltage points exist before proceeding with 
measurements. 


c. If possible, when making high-voltage meas- 
urements, remove the voltage from the cir- 
cuit under test while attaching the meter 


leads. 


d. If it is impracticable to turn the power off 
during measurements, the following precau- 
tions are recommended: 


l. Connect the CASE terminal of the instru- 
ment to a good ground. 


2. Make sure that the clip on the lead from 
the COMMON terminal is securely at- 
tached to the low side of the voltage to 
be measured. Use of the RCA Binding 
Post Pin Plugs will prevent the test leads 
from becoming detached from the Volt- 
Ohmyst case. 


3. Keep your fingers well away from the 
probe tip. 


4. Avoid contact between any part of your 
body and ground. If the floor is not in- 
sulated, find some dry insulating material 
to stand on. Do not lean against or rest 
your free hand on an equipment rack, a 
metal bulkhead or anything else provid- 
ing a ground return. 


e. Do not use leads with defective insulation. 


f. Never leave the meter connected to a high- 
voltage point after measurements have been 
completed. 


Do not depend on immediate removal of 
voltage from high-voltage circuits when the 
main power switch is opened. Sometimes 
filter capacitors will retain sufficient charge 
to cause serious injury. In cases where high 
voltage is supplied by a motor-generator set, 
the main switch may turn off only the motor 
power, so that voltage will be present until 
the machine stops. 


h. DO NOT CONNECT THE CASE TERMI- 
NAL OF THE MASTER VOLTOHMYST 
TO A HIGH-VOLTAGE POINT!!! Failure 
to observe this precaution may result in a 
severe shock, since the CASE termine] con- 
nects directly to the metal case of the instru- 
ment. 


gg 


PRELIMINARY ADJUSTMENT 


Connect as required, the blue lead to the ter- 
minal marked VOLTS DC, one of the black leads 
to the COMMON terminal, the red lead to the 
RES/MA terminal, and the red probe lead to the 
VOLTS AC terminal. Before turning the instru- 
ment on, check ‘the zero setting of the meter 
pointer. If the pointer is not on zero, refer to the 
instructions under “Maintenance” for setting the 
meter pointer. 


Plug the power cord into a 117-volt, a-c supply, 
and adjust the controls as follows: 


POLARITY—Set to “+” or “—” (this switch 


applies power to the instrument) 


SELECTOR—Turn to “DC”’. 


ZERO ADJ—Set so that the meter pointer reads 


zero on all scales. 


SELECTOR—Turn to “RES” (the pointer 
should deflect to approximately full scale) 


RES/CAP ADJ—Set so that the meter pointer 
reads exactly to the last line on the “R” scale. 


The instrument is now ready for use in the 
measurement of resistance, direct current, d-c volt- 
age, and audio- and radio-frequency voltage. 


NOTE—When accurate readings are required, the 
instrument should be allowed to warm up for at 
least ten minutes before the adjustments described 
above are made. 


OPERATION 


-C Voltage Measurements—The d-c voltmeter 
nas six ranges: 0 to 5, 10, 50, 100, 500, and 1000 
volts. When the proper range has been selected 
on the VOLTS switch, the voltage may be read 
directly from one of the two center d-c voltage 
scales. The d-c voltmeter will not read when the 
VOLTS switch is set on “1”; therefore, this posi- 
tion of the switch is never used when d-c voltages 
are being measured. For d-c voltage measurements, 
set the controls and connect the terminals as fol- 
lows: 


Controls: 
POLARITY—Set on “+” or “—”. 


SELECTOR—Set on “DC”. 


VOLTS—Select a range including the value 
of the voltage to be measured. 


Terminal Connections: 
COMMON—Connect the black clip-lead to 


the grounded or low side of the voltage to 
be measured (see Safety Precautions). 


DC VOLTS—Connect or touch the d-c probe 
(blue lead) to the high side of the voltage 
to be measured. 


NOTE—When high voltages are to be measured, 
connect the CASE terminal of the instrument to 
a good ground, such as a cold-water pipe. 


Zero-Center Application—Provisions have been 
made to shift the d-c zero reading to the center of 
the scale when it is desirable to observe the d-c 
voltage variation around zero volts. Both positive 
and negative voltage excursions can be observed 


without resetting the POLARITY switch each 
time the polarity of the voltage changes. 

To use the zervo-center feature of the Master 
VoltOhmyst, set the controls and connect the ter- 
minals as follows: 


Controls: - 
POLARITY—Set on “+”. 
SELECTOR—Set on “DC”. 


ZERO ADJ—Set so that the meter pointer is 
directly over the “0” mark at the center of 
the meter scale. 


VOLTS—Set to the desired voltage range. 


Terminal Connections: 


COMMON—Connect the black clip-lead to 
the grounded or low side of the voltage to 
be measured. 


VOLTS DC—Connect or touch the d-c probe 
(blue lead) to the high side of the voltage 
to be measured. 


Direct Current Measurements—The  direct-cur- 
rent meter has seven ranges: 0 to 10, 100 micro- 
amperes; 0 to 1, 10, 100 milliamperes; and 0 to 1, 
10 amperes. When the proper range has been se- 
lected on the CURRENT switch, the current may 
be read directly from the direct-curreni scale. 


For direct-current measurements, set the con- 
trols and connect the terminals as follows: 


Controls: 
POLARITY—Set on “+” or “—”. 
SELECTOR—Set on “CUR”. 
CURRENT—Select a range including the 


value of the current to be measured. 


Terminal Connections: 


COMMON—Connect the black clip-lead into 
circuit so that the current to be measured 
must flow through this lead. 

RES/MA—If the current to be measured is 
less than 100 ma, connect the red lead be- 
tween this terminal and the other side of 
the circuit. 


1 AMP—If the current to be measured is be- 
tween 100 ma and 1 amp, connect the red 
lead to this terminal. 


10 AMP-—If the current to be measured is be- 
tween 1 amp and 10 amps, connect the red 
lead to this terminal. 


CAUTION—In the “1-10 AMP” position of the 
CURRENT switch, the measured current flows 
directly through the indicating meter, so that the 
anti-meter-burnout feature of the Master Volt- 
Ohmyst is not effective. Reasonable precautions 
should be taken to prevent meter burnout when 
the “1-10 AMP” setting of the CURRENT switch 


is employed. 


NOTE—The zero-center feature of the instrument 
is also available when metering direct current. 
The procedure is analagous to that described un- 
der “Zero Center Applications,” except, of course, 
the SELECTOR switch is set on “CUR,” and the 
CURRENT switch is used to select the proper 
ranges. 


Audio-Frequency Voltage Measurements — The 
a-c (audio-frequency) voltmeter has seven ranges: 
0 to 1,5, 10, 50, 100, 500, and 1000 volts. When the 
proper range has been selected on the VOLTS 
switch, the voltage may be read directly from one of 
the two center scales. If the a-c voltage is a sine 
wave, then the voltage is read from the meter 
scale as the r-m-s value. If the voltage is not a 
sine wave, then the meter reading, when multi- 
plied by 1.414, will give the positive-peak value of 
the voltage. 

For audio-frequency voltage measurements, set 
the controls and connect the terminals as follows: 


Controls: 
POLARITY—Set on “+” or “—”. 
SELECTOR—Set on “AC”. 


VOLTS—Select a range including the value 
of the voltage to be measured. If the ZERO 
ADJ control has been previously set as de- 
scribed under “Preliminary Adjustments,” 
then, when the VOLTS switch is on “1,” 
the meter pointer will be automatically 
aligned with the small red zero on the bot- 
tom half of the center scale. This zero ap- 
pears just to the right of the normal zero 
for that scale, and is the zero which should 
be used when the VOLTS switch is on 
“1.” If the pointer does not automatically 
read to this zero, then the AC ZERO con- 
trol inside the case should be adjusted as 
described in the Maintenance section of 
this book. For all other positions of the 
VOLTS switch, the black zero is used. 


Terminal Connections: 


COMMON—Connect the black clip-lead to 
the grounded or low side of the voltage to 
be measured. 


VOLTS AC—Connect or touch the a-c probe 
(red lead with 4-prong plug) to the high 


side of the voltage to be measured. 


Radio-Frequency Voltage Measurements— For 
this application, the RCA Diode Probe or Crystal 
Probe is required. These are not supplied with 
the Master VoltOhmyst, but are available on sepa- 
rate order. The application of the Diode Probe 
only will be considered here. Instructions for us- 
ing the Crystal Probe are furnished with the 
probe. The r-f voltmeter has four ranges: 0 to 
5, 10, 50 and 100 volts. When the proper range 
has been selected on the VOLTS switch, the volt- 
age may be read directly from one of the two bot- 
tom red scales on the two lower ranges (0 to 5, 10), 


or from one of the two center black scales on the 
two upper ranges (0 to 50, 100). If the a-c voltage 
is a sine wave, then the voltage is read from the 
meter scale as the r-m-s value. If the voltage is 
not a sine wave, then the meter reading, when 
multiplied by 2.83, will give the peak-to-peak 
value of the voltage. 


CAUTION—To avoid damage to the probe, refer 
to the “ACCESSORIES” section of the Specifica- 
tions and do not exceed the input voltage indi- 
cated. 


For r-f voltage measurements with the Diode 
Probe, set the controls and connect the terminals 
as follows: 


Controls: 
POLARITY—Set on “-+-” or “—”. 
SELECTOR—Set on “RF”. In this position 


of the switch the pointer will normally de- 
flect to the left, unless the Diode Probe is 
in its socket. 


VOLTS—Select a range including the value of 
the voltage to be measured. As mentioned 
before, only the “5”, “10”, “50”, and “100” 
positions of the VOLTS switch are used in 
this particular application. 


Terminal Connections: 


VOLTS AC—For high radio-frequency meas- 
urements the center pin of the RCA Diode 
Probe should be connected directly to the 
high side of the voltage to be measured, 
while the knurled ring of the probe should 
be connected directly to the grounded or 
low side. The grounding ring is tapped for 
a %”'-24 N.E.F.2 thread, so that the probe 
will mate with an Amphenol 83-1R connec- 
tor, a Navy type CPH 49194 connector, 
an Army type SO-239 connector or any sim- 
ilar type. In cases where direct connection 
to one of these connectors is impracticable, 
satisfactory results can be obtained by using 
a short extension made of coaxial cable. 


For low radio-frequency measurements 
the clips may be used. The large clip screws 
on the center pin of the probe; the short 
black clip-lead screws into the tapped hole 
in the side of the grounding ring. 


Measuring A-C (audio or radio frequency) when 
D-C is Present—When both alternating and direct 
voltages are present, the a-c component of the 
voltage can be measured with the Master Volt- 
Ohmyst by following the procedure outlined for 
audio- and radio-frequency measurements. If the 
d-c component exceeds 600 volts, a one-microfarad 
(or larger) capacitor of adequate voltage rating 
should be used in series with the probe input. 


Resistance Measurements—Before attempting to 
measure resistance, see that no voltage exists across 
the component to be checked. Resistance is read 


directly in ohms from the upper black scale of the 
meter. 


For resistance measurements, set the controls 
and connect the terminals as follows: 


Controls: 
LOGARIEY “set to  -- or “—. 
SELECTOR—Set to “RES”. 


RES/CAP—Select a range including the value 
of the resistance to be measured. It is rec- 
ommended that the “RX1” position of the 
RES/CAP switch be used only for resist- 


ances below 20 ohms. 


RES/CAP ADJ—Set so that the meter pointer 
is aligned to the last line on the right-hand 
side of the resistance scale. 


Terminal Connections: 


COMMON—Connect the black clip-lead to one 


side of the resistance to be measured. 


RES/MA—Connect the red clip-lead to the 


other side of the resistance. 


To cancel the lead-resistance error when making 
resistance measurements below two ohms, short the 
test leads together and reset the ZERO ADJ con- 
trol so that the pointer reads exactly zero. When 
the low-resistance checks have been completed, the 
ZERO ADJ control should be reset so that the 
meter pointer reads zero when the SELECTOR 
switch is on “DC.” 

When measuring high resistances, keep the fingers 
away from the tip of the ohms probe (red lead) to 
eliminate a possible leakage or stray-pickup error. 
This is especially important when the “RX10,000” 
and “RX1 MEG” positions of the RES/CAP switch 
are employed. 


CAUTION—The Master VoitOhmyst applies up tq 
three volts across the resistance being measured 
when the RES/CAP switch is set to “RX1” or 
“RX10.” When it is necessary to check the con- 
tinuity or to measure the resistance of a low-re- 
sistance device having a small current-carrying 
capacity, such as the filament of a low-voltage 
vacuum tube or a thermocouple, then a resistor 
should be used in series with the ohmmeter leads, 
or a range above “RX10” should be used. 


A periodic check of the battery voltage should 
be made to insure accurate ohmmeter readings. Re- 
fer to the “Maintenance” section for instructions 
on replacing batteries. 


Measuring Resistance Above 1000 Megohms— 
The Master VoltOhmyst can be used to measure re- 
sistances higher than those covered by the “RX1 
MEG” setting of the RES/CAP switch. This ap- 
plication is especially useful for the measurement 
of capacitor or insulation leakage resistance. 


The method requires an external voltage source, 
ranging in value from 20 to 500 volts, to produce 


x MASTER 
RESISTANCE BEING VOLT OHMYST 


MEASURED 


EXTERNAL 
VOLTAGE LEAD 
SUPPLY 


CIRCUIT FOR MEASURING RESISTANCES 
ABOVE 1000 MEGOHMS ms-SO3 


Figure 1 


a measureable current through the resistance being 


checked. 


Make the connections portrayed in Figure 1. 
Set the SELECTOR switch to “DC” and measure 
the voltage from point “B” to point “C.” Then 
measure the voltage between point “A” and point 
“C.” For accurate measurements, the value of 
voltage from the external source must be sufficient 
to produce a readable meter deflection when the 
meter is connected between “B” and “C.” The 
unknown resistance can be computed from the fol- 
lowing formula: 


._Unknown Resistance in megohms = 


VOLTS xo — VOLTS xc 


LEAS VOLTSnc 


Example: 

Suppose the voltage between “A” and “C” is 
500 volts; the voltage between “B” and “C” is 2 
volts. 

Then: 
500 — 2 

Unknown resistance = 11 KX —>— = 


2739 megohms - 


Capacity Measurements—The capacity meter has 
six ranges: CX10 mmf; CX100 mmf; CX.001 mf; 
CX.01 mf; CX0.1 mf; and CX1.0 mf. When the 
proper range has been selected on the RES/CAP 
switch, the capacity can be read directly from the 
upper red meter scale. 


To make capacity measurements, set the-controls 
and connect the terminals as follows: 


Controls: 
POLARITY—Set to “+” or “—”. 
SELECTOR—Set to “CAP”. 
ZERO ADJ—Set so that the meter pointer is 


aligned with the small red zero on the bot- 
tom half of the upper scale. This zero ap- 
pears just to the right of the zero for the 
resistance scale. 


RES/CAP ADJ—Short circuit the COMMON 
and CAP terminals, then adjust this control 
until the meter pointer is aligned with the 
last mark on the right-hand side of the 
upper scale. 


RES/CAP—Select a range including the value 
of the capacity to be measured. 


Terminal Connections: 


CAP—Connect one side of the capacitor to 
be tested to this terminal. 


COMMON—Connect the other side of the ca- 
pacitor to this terminal. 

When the “CX1.0 mf” setting of the RES/CAP 
switch is employed, a polarizing voltage of 50 volts 
is applied between the CAP and COMMON ter- 
minals. If electrolytic capacitors are to be checked, 
the positive side of the capacitor should be con- 
nected to the CAP terminal, and the negative side 


to the COMMON terminal. 


Since leaky capacitors will give an inaccurate 
capacity indication, capacitors suspected of leak- 
age should be checked with the ohmmeter section 
of the instrument to determine whether or not a 
high-resistance d-c leak exists. Then, if no leak is 
present, the capacity measurement can be made. 

When making measurements on very small] ca- 
pacities (on the order of a few micro-microfarads) , 
the capacitors should be attached to the binding 
post terminals so that they are positioned as far 
away from the front panel as possible. Also, all 
stray matter (test leads, hands, etc.) should be 
kept away from the capacitor under test while the 
measurement is being made. It should be remem- 
bered that the Master VoltOhmyst measures the 
actual capacity between the CAP and COMMON 
terminals, which includes the capacity under test 
plus any stray capacity. Anything that will mini- 
mize the stray capacity will increase the accuracy 
of the measurement. 


SPECIAL APPLICATIONS 


The RCA Master VoltOhmyst will be found use- 
ful for many applications in the servicing of all 
types of electronic equipment. Its possible uses in 
this field are too numerous to be covered in detail 
in this book. However, several applications which 
are considered to be of particular interest are de- 
scribed in the following paragraphs: 


Measuring Oscillator Strength—The negative 
d-c voltage developed at the grid of an oscillator 
is proportional to the strength of oscillation. This 
voltage can be measured readily with the Master 
VoltOhmyst. To determine the relative strength 
of oscillation of a radio-receiver local oscillator at 
different frequencies, comparative readings should 


be taken for each band while the main tuning ca- 
pacitor is rotated through its range. Measurements 
of this type are made possible because of the iso- 
lating resistor in the d-c probe. 


Measuring A-V-C Voltage—The jautomatic-vol- 
ume-control voltage developed by an incoming sig- 
nal can be measured at several places in a radio 
receiver: across the diode load resistor, at points 
along the a-v-c bus, and at the grids of the r-f or 
i-f tubes being controlled. The d-c voltage appear- 
ing across the diode load resistor is a very con- 
venient output indication for receiver alignment. 


Measuring Bias-Cell Voltage—Bias-cell voltage 
can be measured accurately with this instrument. 
Its high input impedance prevents excessive cur- 
rent drain and consequent damage to cells. 


Adjustment of Discriminator Circuits— Th e 
voltage developed across the discriminator circuits 
of f-m receivers or a-f-c circuits can be measured 
directly at the discriminator, or, in a-f-c circuits, 
at the grid of the oscillator-control tube. 


The zero-center-scale feature of the Master Volt- 
Ohmyst is useful in the adjustment of discrimina- 
tor circuits for zero voltage output. When the dis- 
criminator transformer is tuned, the meter pointer 
swings right or left from the zero-center mark, 
thus indicating the polarity and the relative ampli- 
tude of the d-c voltage developed. As the correct 
adjustment is approached, the sensitivity of the 
meter can he increased by setting the VOLTS 
switch on a lower range, so that the final adjust- 
ment will be very accurate. 


D-C Supply Voltages—The d-c power-supply 
voltage can be measured at the rectifier cathode 
and in the filter circuit; plate voltages at the plates 
of the various tubes; screen voltages at the screen 
grids; cathode voltages at the cathodes. 


A-C Voltages—The a-c voltmeter is extremely 
useful in measuring all a-c voltages encountered 
in the average radio receiver. These voltages in- 
clude the power-transformer voltages and the 
audio-frequency voltages developed anywhere from 
the second-detector load resistor to the speaker 
voice coil. 


The Master VoltOhmyst can therefore be used 
as an audio-amplifier signal-tracing indicator; it 
can also be used to measure stage gain or overall 
gain in an audio aniplifier. 


Television Receiver Adjustments—This instru- 
ment can be used to measure the voltage developed 
across the picture-channel second-detector load re- 
sistor. This measurement is useful in the selection 
of the optimum orientation and position for the 
television antenna as well as in the adjustment of 
antenna matching sections. 


Gassy Tubes—tThe effect of gas in a tube is to 
cause a voltage, positive with respect to ground, to 
appear across the tube grid-leak resistor. The effect 
is to reduce the normal operating bias of the tube, 


and in some cases even to make the net bias posi- 
tive, with resultant distortion. In the case of a 
gassy audio-amplifier tube which is connected di- 
rectly to the contact arm of the volume control, 
the grid current due to gas may in time cause the 
volume control to become noisy. This may happen 
even though the amount of gas is insufficient to pro- 
duce a noticeabie change in the receiver opera- 
tion. Consequently, if repeated difficulty is experi- 
enced with noisy volume controls in this type of 
circuit, the Master VoltOhmyst should be used to 
check for a positive voltage across the grid leak 
(in this case, between the volume control arm and 
the low or grounded tap). A positive voltage here 
may also be caused by a leaky plate-to-grid cou- 
pling capacitor; however, if the tube suspected of 
being gassy is removed and the grid-leak voltage 
falls to zero, then the tube is definitely gassy. 


Pulse Measurements—The peak-to-peak value 
of voltage pulses can be measured with an accu- 
racy of approximately 2% for pulse-width repe- 
tition-rate relations shown graphically in Figure 
6. The peak-to-peak value is 2.83 times the read- 
ing obtained on the voltage scale (see Figures 2 
and 3). For measuring the peak-to-peak values of 
narrow pulses, the RCA Diode Probe must of 
course be used as an accessory to the Master Volt- 


Ohmyst. 
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MAINTENANCE 


Although extraordinary care has been taken in 
the manufacture and design of the RCA Master 
VoltOhmyst, and despite the fact that each instru- 
ment is laboratory tested under strict engineering 
supervision, it is possible that the instrument may 
in time require checking and servicing. 


To facilitate service, the tube locations, calibra- 
tion controls, and parts layout are shown in Figure 
5. A schematic diagram of the instrument is 
shown in Figure 7. 


The peformance of the Master VoltOhmyst, 
like that of any other precision instrument, is de- 
pendent upon the rating and quality of its com- 
ponents. Therefore, if it becomes necessary to re- 
place a part, the REPLACEMENT PARTS list in 
this hook should be consulted for specifications. 
Only RCA Replacement Parts or other parts hav- 
ing identical characteristics should be used. 


Meter-Pointer Zero Adjustment—The meter 
pointer should be aligned with the zero marks on 
the meter scales when the power is off. If it is not, 
the following check should be made: 


Vigorously wipe the meter case window with a 
clean, soft, dry cloth. If the pointer moves away 
from zero and remains in a deflected position for 
several minutes, then the anti-static coating on the 
inside of the window is ineffective. In this case, 
the only remedy is to renew the coating. Addi- 
tional details about this coating material may be 
obtained by writing to the Test and Measuring 
Equipment Section, RCA, Camden, New Jersey. 


If the meter pointer did not respond to the static 
test, the following procedure should be used to 
adjust the mechanical position of the pointer: 


1. Unscrew the meter adjustment plug. 


2. Insert a scriber or similar tool to engage the 
meter-pointer adjusting pawls. Move the pawls 
sideways until the pointer reads exactly zero. 


3. Replace the meter adjustment plug. 
LAUTION—Extreme care must be taken to pre- 
vent insertion of the tool to a depth where it will 
injure the pointer spring. The guarantee does not 
cover damage resulting from this adjustment. 


Tube Replacement —AlIl tubes are located on 
the chassis and are accessible for replacement after 
the rear panel is removed from the case. To re- 
move the rear panel, unscrew the four screws on 
the rear of the case. To remove the instrument 
from the case, unscrew the four screws in the cor- 
ners of the front panel, and the two screws under- 
neath the case, then withdraw the _ panel-and- 
chassis assembly. 


If it becomes necessary to replace tubes, care 
should be taken to see that the two RCA-6AK6 
tubes are approximately balanced. If they are un- 
halanced, it will be impossible, when the POLAR- 
ITY switch is on “+,” to bring the pointer to the 
zeros at the left end of the scale and in the center 


10 


by means of the ZERO ADJ control. If this shou!d 
happen, the tubes should be interchanged and the 
adjustment tried again. If it is still impossible to 
bring the pointer to zero at both the center and 
left-hand edge of the meter scale, the tubes have 
different characteristics and each one should be 
tried with another tube in order to obtain a 
matched pair. When the tubes are matched, it 
will be possible to bring the pointer to zero both 
at the center of the scale and at the left-hand end 
of the scale with the ZERO ADJ control. This 
can be done only when the POLARITY switch is 
on “+.” When this switch is on “—,” then it should 
he impossible to set the pointer to the center-scale 
zero. 


NOTE—Before replacing an RCA-6AK6, age the 
replacement tube by applying 6.3 volts to its fila- 
ment for 12 hours. 


The circuit design of the Master VoltOhmyst is 
such that grid current is reduced to a negligible 
value. However, when replacing tubes, it is ad- 
visable to check for grid current as occasionally a 
gassy tube will be found. The presence of gas is 
indicated by an appreciable change in the pointer 
position when the VOLTS switch is changed from 
“5” to “50” while the SELECTOR switch is in the 
“DC” position and while no voltage is being meas- 
ured. 


Battery Replacement—Do not allow exhausted 
batteries to remain in the Master VoltOhmyst. 
Chemicals leaking from the deteriorated batteries 
may damage the interior of the instrument. Steel- 
clad hatteries such as the RCA VS-006 are recom- 
mended hecause of their long life and smal] chance 
of chemical leakage. 


Battery replacement is eenerally necessary when 
the ohmmeter readings become unstable, espe- 
cially on the “RX1” position of the RES/CAP 
switch. To insure accuracy of the ohmmeter read- 
ings, it is suggested that the batteries be checked 
occasionally as follows: 


1. Set the SELECTOR switch to “RES.” 


2. Set the RES/CAP switch to “RX1,” and ad- 
just the RES/CAP ADJ contro] until the pointer 


reads full scale. 


3. Short circuit the RES/MA and COMMON 


terminals for about ten seconds. 


4. Open the short circuit and immediately ob- 
serve the meter deflection. A substantial deviation 
from a full-scale reading indicates that the bat- 
teries are weak and should be replaced. 


To replace the batteries, remove the rear panel 
as described under “Tube Replacement,” and re- 
place the batteries with two RCA VS-006 1.5-volt 
cells or the equivalent. The proper position for the 
cells is shown in Figure 5. Be sure all contacts 
are clean and tight so that contact resistance will 
be kept to a minimum. 


Calibration—-Before adjustments of the calibra- 
tion controls are made, see that the pointer ts 
mechanically set on zero, and allow the instrument 
to warm up for 30 minutes. All of the calibration 
adjustments are located on the rear and left-side 
aprons of the chassis, and are clearly marked. All 
calibration adjustments are cemented in place at 
the factory; the cement can be softened with ace- 
tone thinner. 


The following procedures are recommended for 
calibrating the Master VoltOhmyst: 


DC + CAL: 
I]. Set the VOLTS switch on 75.” 
LARITY switch on “+.” 


2. Set the SELECTOR switch on “DC,” and 
rotate the ZERO ADJ control until the pointer 
reads zero. 

3. Insert the black lead into the COMMON ter- 
minal, and the blue probe lead. into the VOLTS 
DC terminal. 


and the PO- 


4. Connect a standard d-c voltage of four vols 
hetween the two test leads. This voltage should 
he metered with a high-quality, accurate, d-c volt- 
meter in parallel with the Master VoltOhmyst. 


5. Adjust the DC + CAL control until the 


pointer reads exactly 4 on the scale. 


6. Check the accuracy of the instrument on all 
settings of the VOLTS switch by employing stand- 
ard voltages of different value on each range. If 
the accuracy of the meter is not better than +3% 
of the full-scale indication on all ranges, then check 
the multiplier resistors (R17 to 28 incl., R39, 40 
and the ] meg. resistor in the probe) with a re- 
liable bridge. 

DC — CAL: 

Follow the same procedure given under DC + 
CAL with the POLARITY switch set on “—.” and 
with the polarity of the standard voltage source 
reversed. If the various settings of the VOLTS 
switch checked correctly under the previous DC 
+ CAL test, it will not be necessary to repeat 
step 6. 


AC ZERO; AC CAL: 


1. Set the POLARITY switch on “+” or “-, 
the VOLTS switeh on “1,7 and the SELECTOR 
switch on “DC.~ 

2. Zero the meter pointer with the ZERO ADJ 


control. 


3 


3. Set the SELECTOR switch on “AC.” * 


4. Plug the a-c probe into the VOLTS AC 
socket and short-circuit this probe to the COM- 


MON lead. 


5. Set the AC ZERO control so that the pointer 
is aligned with the small red zero on the a-c volts 
scale. 


6. Connect a 60-cycle sine wave of exactly 0.3 
volt rms between the a-c probe and the COMMON 


1] 


lead. Adjust the AC CAL control until the meter 
reads exactly 0.8 volt on the center scale. 

7. Check all settings of the VOLTS switch by 
applying appropriate voltages to the instrument 
for each setting. If the accuracy is not better than 
+3% of the full-scale indication on all ranges, 
then check the multiplier resistors (R19 to 23 incl., 
R48 to 51 incl.) with a reliable bridge. 


RF ZERO; RF CAL: 


1. Set the POLARITY switch on “+L” or “—,” 
the VOLTS switch on “5,” and the SELECTOR 


switch on “DC.” 


2. Zero the meter pointer with the ZERO ADJ 


control. 
3. Set the SELECTOR switch on “RF.” 


4. Plug the RCA Diode Probe Cable into the 
VOLTS AC socket and short circuit the probe cen- 
ter-pin to the grounding ring. 

5. Set the RF ZERO control so that the meter 
pointer reads zero. Allow the reading to stabilize, 
as response to this adjustment is slow. 


6. Set the VOLTS switch on “50.” 


7. Apply a 60-cycle sine wave of exactly 40 volts 
rms to the probe. 


8. Adjust the RF CAL control until the pointer 
reads exactly 40. 


9. Check all settings of the VOLTS switch by 
applying appropriate voltages to the probe for 
each setting. Since the multipliers used with the 
diode probe are the same as those used for d-c 
voltage measurements. any fault in these multi- 
pliers should have been discovered during the 


DC + CAL test previously described. 


CxX10 ADJ MAX; CX10 ADJ C.S.; CX100 ADJ 
MAX: 

1. Set the SELECTOR switch on CAP and ad- 
just the ZERO ADJ control for zero pointer reading 
(small red zero on capacity scale). 


2. Set the RES/CAP switch on “CX0.1.” 


3. Short-circuit the CAP and COMMON ter- 
minals, then rotate the RES/CAP ADJ control un- 
til the pointer is aligned with the last line on the 
right-hand side of the top scale. 


4. Set the RES/CAP switch to ~“CX.01.” then 
to “CX.001.”.. The meter should still read full scale. 


5. Set the RES/CAP switch to ~“CX1.0 mf.” The 
meter reading should be within —1.5 divisions of 
full scale on the center scale. 


6. Set the RES/CAP switch to “CX10 mmf.” 
then set the CX10 ADJ MAX trimmer until the 


meter reads exactly full scale. 


7. Remove the short circuit from the CAP and 
COMMON jacks. and in its place connect a 100- 
mimf standard capacitor. 


8. Set the CX10 ADJ C.S. trimmer for a meter 
reading of exactly ten on the capacity scale. If 
this adjustment cannot be made, the capacity- 
measuring winding on the power transformer prol)- 
ably has excess distributed capacity. 

9. Remove the capacitor. The meter should 
indicate less than two mmf. (less than 0.2 on the 
capacity scale). If the reading is greater than 
this, the power transformer probably has a defec- 
tive shield. 


10. Set the RES/CAP switch to “CX100 mmf.” 
and short-circuit the CAP and COMMON termi- 


nals. 


ll. Set the CX100 ADJ MAX trimmer for a 


full-scale meter reading. 


12. Remove the short circuit and in its place 
connect a 1000-mmf standard capacitor. The me- 
ter reading should not differ from the capacitor 
value by more than +10%. 


13. Remove the capacitor. The meter should 
read less than one scale division. 


Replacing Diode in Diode Probe — Failure of 
the RCA 6ALS5 diode in the Diode Probe will nor- 
mally cause the meter to deflect sharply to the left 
when the SELECTOR switch is on “RF.” An open 
filament can usually be detected by feeling the 
probe since the diode heater warms the probe body 
slightly. RF calibration should be checked whenever 
the diode is replaced. 


To gain access to the RCA-6AL5 in the probe 
for examination or replacement refer to Figure 4 
and proceed as follows: 


CAUTION—Do not attempt to unscrew. the 
knurled ring on the probe front until step 6 of the 
following procedure has been completed. 


1. Unscrew the streamlined cap from the rear 
of the probe and push cap, washer, and bakelite 
cover back over the cable. 


2. Unscrew the hex nut at the rear of the probe, 
heing careful not to turn the bushing with respect 
to the metal probe body. 


3. Push the bushing into the probe body far 
enough to disengage the locking pin. 


4. Unscrew the rear half of the probe body from 
the front half, and push the rear half back over 
the cable. The 6AL5 will then be exposed, mak- 
ing examination or replacement possible. 


5. If it is necessary to remove the diode socket 
and capacitor assembly, unscrew the threaded 
bushing which holds the two halves of the probe 
together. This operation is facilitated by inserting 
a nail or some similar instrument through the 
holes in the bushing. 


6. Heat the probe tip with a soldering iron 
until the solder is melted, then withdraw the diode 
socket and capacitor assembly from the rear of 
the front half of the probe body. 
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Figure 4—Exploded View of RCA Diode Probe 
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Figure 6—Pulse-Width Repetition-Rate Relation Curve for Use with RCA Diode P. robe 
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REPLACEMENT PARTS LIST 
TYPE WV-95A MASTER VOLTOHMYST 


SPAS DESCRIPTION 
NO. 
C-1 Capacitor—Paper Tubular, .01 mfd., 
20% 400 Volts.....-........-. 
C-2 Capacitor—Paper Tubular, .1 mfd., 
20%, 200 Volts............... 
C-3 Capacitor—Paper Tubular, .25 mfd., 
20%, 400 Volts............... 
C-4 Capacitor—Fixed Mica, 3300 mmfd., 
20%, 500 Volts. ....- 600 dessa 
C-5, 6 |Same as C-2 
C-7 Same as C-4 
C-8 Capacitor—Paper Tubular, .1 mfd., 
20%, 600 Volts.....-......... 
C-9 Capacitor—Paper Tubular, .05 mfd., 
20%, 400 Volts............... 
C-10 Capacitor—Paper Tubular, .05 mfd., 
20%, 1000 Volts.............. 
C-1t Capaciter—Paper, Steel Case, 9.0 
mfd., 5%, 100 V. D.C.......... 
C-12 Capacitor—Paper Tubular, 0.9 mfd., 
5%, 100 Volts..........-- ooree 
C-13 Capacitor—Paper Tubular, .09 mfd., 
39s LOO SVOLMUSS - Since Res 
C15 Capacitor—Fixed Mica, 820 mmfd., 
5%, 500 Volts................ 
C-14A,B,C|Capacitor—Variable Trimmer, 40- 
370 mmfd., 470 mmfd., 3-35 
mimids roe eee. vc eens 


C-16 


Capacitor — Fixed Mica, 10,000 
mmfd., 5%, 300 Volts......... 


C-17A, B,C |Capacitor—Dry Electrolytic, 20-20- 


F-1 
I-1A 
L-1B 


J-1 


J-2, 6, 7,8 Jacla—Pin, 


J-3 


J-4, 5 
J-9 


20 mfd., 150 Volts................ 
Fuse—Glass Tubular, 1 Ampere.... 
Lamp—Pilot Lamp 


Socket—Pilot Light Socket Assem- 
bly 


SiS /.aU@ 4:0 @ 6) 8.6 (v0) (6 @ 4 40,(4 «)0)\s5) we « (s) #0 = 6 


Connector—Chassis, with Terminal 
and Int. Tooth, Volts DC......... 


RES/MA., CAP., 10 
AMP., 1 AMP. 


Connector—Chassis, 4 Contact 
(Female) Volts AC.............. 


Jack—Pin, Common, Case (Blue).. 


Plug—Chassis, Line Voltage, 2 Con- 
tacts (Male) 


70618 


39664 


70639 


70615 


70657 


55847 


55848 


55875 


39650 


56179 


92036 


37637 
14133 
11891 


54495 


68439 


55238 


52823 
55239 


71448 
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R-3 


R-1l1 


R-12 


R13 


R-20 


R21 


R-22 


R23 


DESCRIPTION 


Meter—200 Microamps. 
with Case and Scale............ 


Resistor — Fixed Composition, 10 
Megohms, 20%, % Watt...... 


Resistor — Fixed Composition, 1.0 
Megohm, 20%, % Watt....... 


Resistor—Fixed Composition, 
000 Ohms, 


22,- 
5%, % Watt....... 


Resistor—Fixed Composition, 2800 
Ohms, 1%, Ye Watt..........-. 


Resistor — Fixed Composition, 1 
Megohm, 5%, % Watt........ 


Resistor—Fixed Composition, 22,000 
Ohms, 1%, % Watt........... 


Resistor — Variable, Wire Wound, 
RF Zero, 20 Oms, 2 Watt........ 


Resistor — Fixed Composition, 470,- 
000 Ohms, 590, 0/2 Watt ..--5ee 


Resistor — Fixed Composition, 3.3 
Megohms, 20%, % Watt...... 


Resistor—Fixed Composition, 3600 


Ohms, 1%, 


Resistor—Fixed 
Ohms, 1%, 


Resistor—Fixed 
Ohms, 5%, 


Resistor — Variable, Composition, 
RES/CAP ADJ, 15,000 Ohms, 
Minear SCurvemern: = hoe wee 


Resistor—Fixed 
Ohms, 5%, 


Same as R-11 


Resistor—Fixed 
Ohms, 1%, 


Resistor—Fixed 
Ohms, 1%, 


Resistor—Fixed 
Ohms, 1%, 


Resistor — Fixed Composition, 500 
Ohms, 1%, % Watt........... 


Resistor — Fixed Composition, 400 
Ohms, 1736 Watt:...4-5..-- 


Resistor — Fixed Composition, 90 
Ohms, 1%, % Watt........... 


Resistor — Fixed Composition, 9.5 
Ohms, TOG aw Watts. cctssa: 


VSN ACC |. Peta 


Complete 


STOCK 
NO. 


55845 


55850 


55851 


52822 


55852 


55853 


55844 


55854 


55855 


55856 


55857 


55858 


55859 


55860 


REPLACEMENT PARTS LIST (CONTINUED) 


DESCRIPTION 


Resistor—Fixed Composition, 50,000 
Ohms, 1%, '*6 Watt 


Resistor—Fixed Composition, 400,- 
000 Ohms, 1%, % Watt 


Resistor—Fixed Composition, 500,- 
000 Ohms, 1%, % Watt 


Resistor — Fixed Composition, 4.0 
Megohms, 1%, 1 Watt 


Resistor — Fixed Composition, 
Megohms, 1%, 1 Watt 


Resistor—Fixed Composition, 
000 Ohms, 1%, ‘2 


Resistor—Fixed Composition, 22,590 
Ohms, 1% Y Watt 3 


Resistor—Fixed Composition, 2250 
Ohms, 1%, % Watt 


Resistor — Fixed Composition, 225 
Ohms, 1%, % Watt ie 


Resistor — Fixed Composition, 25 
Ohms, 1%, 2 Watt 


Resistor — Variable, Wire Wound, 


Same as R-14 


Resistor — Fixed Composition, 
Megohms, 1%, 1 Watt 


Resistor—Fixed Composition, 
Megohms, 1%, 1 Watt 


Resistor — Fixed Composition, 36 
Megohms, 1%, 1 Watt 


Resistor—Wire Wound, 2.4 Ohms, 


Resistor—Fixed Composition, 
000 Ohms, 1%, 2 Watt 


Same as R-24 
Same as R-17 
Same as R-18 


Resistor—Fixed Composition, 100,- 
000 Ohms, 20%, % Watt 


Same as R-13 


Resistor — Fixed Composition, 330 
Ohms, 5%, % Watt 


a wane DESCRIPTIGN sTOCh 


Resistor — Variable, Composition, 
55861 AC ZERO, 1000 Ohms.....- 


Same as R-54 
55862 
Resistor—Fixed Composition, 15,000 


Ohms, 5%, 


52819 
Resistor—Fixed Composition, 5600 


Ohms, 10%, % Watt 


65863 
Resistor—Adjustable Wire Wound, 


Overall Resistance—700 Ohms, 
10%, 2 Watt 


Switch — Selector, Rotary Wafer 
Type, 3 Sections, 8 Circuit, 6 Posi- 
tions 


Switch — RES/CAP Range, Ro- 
tary Wafer Type, 2 Sections, 3 
Circuits 


Switch — VOLTS Range, Kotary 
Wafer Type, 2 Sections, 2 Circuit, 
7 Positions 


- Switch—CURRENT Range, Rotary 
5586) Wafer Type, 2 Sections, 6 Posi- 
tions 


43916 : Switch — POLARITY, Rotary 
Wafer Type, 1 Section, 5 Circuit,; 
3 Positions: 


Transformer—Power, Pri.-117 Volt, 
50/60 Cycle 


Sec. No. 1—5.7 V., 1.63 Amp...-.-.. 
Sec. No. 2—94 V. (DC) 60 Ma..... 


Sec. No. 3—Tapped for 1.0 V.,+*4 
Ma., 10.64 V. and 250 Volt 


Socket—Tube, Miniature, 7 Con- 


Handle—Carrying Handle 


Knob—Large, for ZERO ADJ, PO- 
LARITY, RES/CAP, VOLTS, SE- 
LECTOR, CURRENT 


Knob—Small, RES CAP ADJ Con- 
trol (Blue) 


Plate—Capacitor Mounting 
Pointer—For Large Control Knob. 
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IMPORTANT 


THIS INSTRUMENT IS SHIPPED WITHOUT BATTERIES. REFER TO THE INSTRUCTIONS 
ON PAGE 10 FOR THEIR INSERTION. 


Trademarks &, VoltOhmyst. Reg. U. S. Pat. Off. 


MASTER VOLTOHMYST 
TYPE WV-95A 


TECHNICAL SUMMARY 


Electrical Characteristics 


D-C VOLTMETER 
Ranges) pscts 5 Gekeana< 0 to 5-10-50-100-500-1000 
volts. 

... 11 megohms for all ranges 
—includes 1 megohm in 
probe. 

Sensitivity (max.) ..2.2 megohms per volt on 

d-volt range. 

WArcult ees eee Differential degenerative 

vacuum-tube bridge. 


Input resistance . 


D-C AMMETER 
FLAN SOR poms seine 0 to 10-100 microamperes, 
0 to 1-10-100 milliam- 
peres using d-c ampli- 
fier; 0 to 1-10 amperes 
direct to meter. 


OHMMETER 
TRAN VCS re nse vielen ss 0.1 ohm to 1000 megohms 
in 6 ranges. 


A-C VOLTMETER (AUDIO FREQUENCY) | 
OT ces ie ee ae 0 to 1-5-10-50-100-500- 
1000 volts rms. 


Input impedance 
(with cable) ..... Approx. 5 megohms re- 

sistance shunted with 
approx. 125 mmfd. ca- 
pacity. 

Frequency response..Flat from 30 to 20,000 cy- 
cles. 

MORPOMEE Wire cesta, nib. avs, « A-f feedback amplifier and 


balanced linear diode 
with d-c bridge ampli- 


fier. 
CAPACITY METER 
PLACE a hc kes 4 mmfd. to 1000 mfd. in 
6 ranges. 


..50 volts d.c. available on 
high-capacity range. 


Polarizing voltage 


MULTIPLIERS 
PC CUT ACY po 6 cry ep 653 sy +1% matched pair, aged 
resistors. 


INDICATING METER 


BONSUIVILY 6 cx.siars,aate 200 microamperes_ (full- 
scale). 

ACOUTALY has ois 53 +2% of full-scale indica- 
tion. 


TUBE COMPLEMENT 


Ze DARG Cicer), Vacuum-tube bridge. 
L ROA GALS .. oe. Diode. 
1 RCA 6AU6 ...... Audio amplifier. 
TL RGA. GA4 iii. as Rectifier. 
POWER SUPPLY 
Voltage rating ...... 105-125 volts, 50-60 cycles 


(specifications are based 
on 117 volts, 60 cycles). 


Power consumption. .15 watts. 


Battery for ohm- 
meter circuit 4 ...<% Two 1.5-volt flashlight cells 
(RCA VS006 or equiva- 
lent). 


ACCESSORIES (Available but not supplied as 
part of the WV-95A) 


RCA Diode Probe 
(NEB) so -ocg eo For r-f measurements up 
to 100 volts rms and at 
frequencies to 250 me. 


RCA Crystal Probe 

(MI-8263))\ y4-22).,.:13 For r-f measurements at 
frequencies up to 250 
me and at potentials not 
exceeding 20 volts posi- 
tive peak in which a 
very low input capacity 
is required. 


Mechanical Characteristics 
Overall Dimensions..Height, 97%"; width; 
1324" depths 1% 
Weight e244. 804. eke 15 lbs. 
PB ieee ant ae Blue-grey hammeroid case 
with anodized satin 
aluminum panels. 


GENERAL DESCRIPTION 


The Master VoltOhmyst, Type WV-95A, is an 
electronic meter designed to measure resistance, 
capacitance, direct current, d-c voltage, and a-c 
voltage (audio frequency and radio frequency) 
over extremely wide ranges. Outstanding features 
of the instrument are: ease of operation; isolated 


measuring circuit for reading up to 1000 volts d-c 
or 230 volts rms (a-c) above ground; high input 
resistance; automatic protection of the indicating 
meter against burnout; simplicity of meter scales; 
“Zero Adjust” that does not have to be reset when 
ranges are changed; a zero-center scale for use in 


aligning f-m and a-f-c discriminator circuits; and 
provision for the use of the RCA Diode Probe or 
the RCA Crystal Probe to measure r-f voltages up 
to 250 megacycles. 


The principal part of this instrument consists of 
two RCA 6AK6 miniature tubes in a push-pull d-c 
vacuum-tube voltmeter circuit which is character- 
ized by excellent linearity and stability. Both 
tubes are coupled to a common, high-value bias 
resistor. The control grid of one of the tubes is 
permanently grounded, and the voltage to be meas- 
ured is applied to the grid of the other tube. This 
voltage is always a d-c voltage; moreover, it is pro- 
portional to the magnitude of the quantity being 
measured. For instance, variations in the values of 
resistances or capacitances being measured are con- 
verted to corresponding variations in the value of 
the d-c voltage applied to the vacuum-tube bridge. 
Because of the common cathode coupling, any 
change in the voltage applied to the grid of one 
tube produces a change in the cathode bias of the 
other. As a result, the change in plate current of 
one tube is accompanied by a simultaneous oppo- 
site change in the plate current of the other. The 
differential voltage developed across the plate load 
resistors by the plate current is applied, through 
a polarity-reversing switch, to the meter, which is 
calibrated in direct current, d-c volts, a-c volts, re- 
sistance, and capacity. 

Audio-frequency voltage to be measured is passed 
through a range attenuator to an RCA-6AU6 audio 
amplifier. The use of feedback in this circuit results 
in a linear amplifier with good stability and high 
input impedance. The amplified a-c voltage is applied 
to an RCA-6AL5 diode rectifier, which furnishes the 
vacuum-tube bridge with a d-c voltage proportional 
to the positive-peak value of the measured a-c 
voltage. The meter scale is calibrated in r-m-s 
values of a sine wave. 


Direct current, on all but the 1- and 10. amp 
ranges, is measured hy passing the current through 
suitable shunts, and utilizing the resulting voltage 
drop to drive the vacuum-tube bridge. On the 1- 
and 10-amp ranges, the current is passed directly 
through the indicating meter and a low-impedance 


meter shunt. This is done to keep the instrument 
from introducing an excessive voltage drop intdé 
low-voltage circuits where high-current measure- 
ment. might be required. 


Radio-frequency voltages can be measured when 
the RCA Diode Probe is used with the Master 
VoltOhmyst. This probe, which is stocked as MI- 
8275, is available on separate order. Also available 
for this purpose is the RCA Crystal Probe, MI- 
8263. 


A special circuit is used to measure capacity 
over wide ranges with a single meter scale. The 
unknown capacity is connected in series with a 
capacity standard and a 0.0l- mfd. capacitor. 
Across the series combination is applied a 60-cycle 
voltage of proper magnitude. This 60-cycle volt- 
age is distributed across the capacitors in the 
series circuit in proportion to their reactances at 
this frequency. The drop across the 0.01-mfd ca- 
pacitor is measured by means of the audio ampli- 
fier and diode circuits, and the resulting meter 
deflection is read on a meter scale calibrated di- 
rectly in mfd, or mmfd., according to the range in 
use. Polarizing voltage from the d-c power supply 
is applied through a 100,000-ohm resistor to the 
capacity test jacks on the highest-capacity range. 
By means of this polarizing voltage, electrolytic 
capacitors may be measured with d-c voltage ap- 


plied. 


An RCA-6X4 miniature rectifier is employed to 
supply the d-c voltages required by the Master 
VoltOhmyst. The power transformer is of special 
design, having in addition to plate and filament 
windings, a special winding which supplies the a-c 
voltages required by the capacity-measuring cir- 
cuit. This special winding is shielded by three 
electrostatic shields, two of which are ungrounded. 


The low side of the measuring circuit is isolated 
from the chassis, and a separate case ground ter- 
minal is provided. This allows measurements to be 
made in circuits where both meter leads will be 
above ground potential. Under this condition the 
Master VoltOhmyst case alone can be grounded 
for safety reasons. 


HOW TO USE THE RCA MASTER VOLTOHMYST 


SAFETY PRECAUTIONS 


HIGH VOLTAGES ARE DANGEROUS! For your 
personal safety, the following precautions should 
be observed while you are working around high- 
voltage equipment: 


a. Avoid working alone when possible. Serious 
consequences of electrical shock can be 
avoided by the presence of a second person 
to remove power and apply resuscitation 
when necessary. 


b. Avoid contact with or even close proximity 
to high-voltage points. If you are not familiar 
with the equipment, find out where high- 
voltage points exist before proceeding with 
measurements. 


c. If possible, when making high-voltage meas- 
urements, remove the voltage from the cir- 
cuit under test while attaching the meter 


leads. 


d. If it is impracticable to turn the power off 
during measurements, the following precau- 
tions are recommended: 


]. Connect the CASE terminal of the instru- 
ment to a good ground. 


2. Make sure that the clip on the lead from 
the COMMON terminal is securely at- 
tached to the low side of the voltage to 
be measured. Use of the RCA Binding 
Post Pin Plugs will prevent the test leads 
from becoming detached from the Volt- 
Ohmyst case. 


3. Keep your fingers well away from the 
probe tip. 


4. Avoid contact between any part of your 
body and ground. If the floor is not in- 
sulated, find some dry insulating material 
to stand on. Do not lean against or rest 
your free hand on an equipment rack, a 
metal bulkhead or anything else provid- 
ing a ground return. 


e. Do not use leads with defective insulation. 


f. Never leave the meter connected to a high- 
voltage point after measurements have been 
completed. 


Do not depend on immediate removal of 
voltage from high-voltage cireuits when the 
main power switch is opened. Sometimes 
filter capacitors will retain sufficient charge 
to cause serious injury. In cases where high 
voltage is supplied by a motor-generator set, 
the main switch may turn off only the motor 
power, so that voltage will be present until 
the machine stops. 


h. DO NOT CONNECT THE CASE TERMI- 
NAL OF THE MASTER VOLTOHMYST 
TO A HIGH-VOLTAGE POINT!!! Failure 
to observe this precaution may result in a 
severe shock, since the CASE terminal con- 
nects directly to the metal case of the instru- 
ment. 


or] 


PRELIMINARY ADJUSTMENT 


Connect as required, the blue lead to the ter- 
minal marked VOLTS DC, one of the black leads 
to the COMMON terminal, the red lead to the 
RES/MA terminal, and the red probe lead to the 
VOLTS AC terminal. Before turning the instru- 
ment on, check‘the zero setting of the meter 
pointer. If the pointer is not on zero, refer to the 
instructions under “Maintenance” for setting the 
meter pointer. 


Plug the power cord into a 117-volt, a-c supply, 
and adjust the controls as follows: 


POLARITY—Set to “+” or “—” (this switch 


applies power to the instrument) 


SELECTOR—Turn to “DC”. 


ZERO ADJ—Set so that the meter pointer reads 


zero on all scales. 


SELECTOR—Turn to “RES” (the _ pointer 
should deflect to approximately full scale) 


RES/CAP ADJ—Set so that the meter pointer 


reads exactly to the last line on the “R” scale. 


The instrument is now ready for use in the 
measurement of resistance, direct current, d-c volt- 
age, and audio- and radio-frequency voltage. 


NOTE—When accurate readings are required, the 
instrument should be allowed to warm up for at 
least ten minutes before the adjustments described 
above are made. 


OPERATION 


-C Voltage Measurements—The d-c voltmeter 
nas six ranges: 0 to 5, 10, 50, 100, 500, and 1000 
volts. When the proper range has been selected 
on the VOLTS switch, the voltage may be read 
directly from one of the two center d-c voltage 
scales. The d-c voltmeter will not read when the 
VOLTS switch is set on “1”; therefore, this posi- 
tion of the switch is never used when d-c voltages 
are being measured. For d-c voltage measurements, 
set the controls and connect the terminals as fol- 
lows: 


Controls: 


POLARITY—Set on “+” or “—”. 
SELECTOR—Set on “DC”. 


VOLTS—Select a range including the value 
of the voltage to be measured. 


Terminal Connections: 


COMMON—Connect the black clip-lead to 
the grounded or low side of the voltage to 
be measured (see Safety Precautions). 


DC VOLTS—Connect or touch the d-c probe 
(blue lead) to the high side of the voltage 


to be measured. 


NOTE—When high voltages are to be measured, 
connect the CASE terminal of the instrument to 
a good ground, such as a cold-water pipe. 


Zero-Center Application—Provisions have been 
made to shift the d-c zero reading to the center of 
the scale when it is desirable to observe the d-c 
voltage variation around zero volts. Both positive 
and negative voltage excursions can be observed 


without resetting the POLARITY switch each 


time the polarity of the voltage changes. 


To use the zero-center feature of the Master 
VoltOhmyst, set the controls and connect the ter- 
minals as follows: 


Controls: : 
POLARITY—Set on “+ ”. 
SELECTOR—Set on “DC”. 


ZERO ADJ—Set so that the meter pointer is 
directly over the “0” mark at the center of 
the meter scale. 


VOLTS—Set to the desired voltage range. 


Terminal Connections: 

COMMON—Connect the black clip-lead to 
the grounded or low side of the voltage to 
be measured. 

VOLTS DC—Connect or touch the d-c probe 


(blue lead) to the high side of the voltage 
to be measured. 


Direct Current Measurements—The  direct-cur- 
rent meter has seven ranges: 0 to 10, 100 micro- 
amperes; 0 to 1, 10, 100 milliamperes; and 0 to 1, 
10 amperes. When the proper range has been se- 
lected on the CURRENT switch, the current may 
be read directly from the direct-curreni scale. 

For direct-current measurements, set the con- 
trols and connect the terminals as follows: 


Controls: 
POLARITY—Set on “+” or “—”. 
SELECTOR—Set on “CUR”. 
CURRENT—Select a range including the 
value of the current to be measured. 
Terminal Connections: 


COMMON—Connect the black clip-lead into 
circuit so that the current to be measured 
must flow through this lead. 


RES/MA—If the current to be measured is 
less than 100 ma, connect the red lead be- 
tween this terminal and the other side of 
the circuit. 


— 


AMP—lIf the current to be measured is be- 
tween 100 ma and 1 amp, connect the red 
lead to this terminal. 


10 AMP—If the current to be measured is be- 
tween 1 amp and 10 amps, connect the red 
lead to this terminal. 


CAUTION—In the “1-10 AMP” position of the 
CURRENT switch, the measured current flows 
directly through the indicating meter, so that the 
anti-meter-burnout feature of the Master Volt- 
Ohmyst is not effective. Reasonable precautions 
should be taken to prevent meter burnout when 
the “1-10 AMP” setting of the CURRENT switch 
is employed. 


NOTE—The zero-center feature of the instrument 
is also available when metering direct current. 
The procedure is analagous to that described un- 
der “Zero Center Applications,” except, of course, 
the SELECTOR switch is set on “CUR,” and the 
CURRENT switch is used to select the proper 


ranges. 


Audio-Frequency Voltage Measurements — The 
a-c (audio-frequency) voltmeter has seven ranges: 
0 to 1, 5, 10, 50, 100, 500, and 1000 volts. When the 
proper range has been selected on the VOLTS 
switch, the voltage may be read directly from one of 
the two center scales. If the a-c voltage is a sine 
wave, then the voltage is read from the meter 
scale as the r-m-s value. If the voltage is not a 
sine wave, then the meter reading, when multi- 
plied by 1.414, will give the positive-peak value of 
the voltage. 

For audio-frequency voltage measurements, set 
the controls and connect the terminals as follows: 


Controls: 
POLARITY—Set on “+” or “—”. 
SELECTOR—Set on “AC”, 


VOLTS—Select a range including the value 
of the voltage to be measured. If the ZERO 
ADJ control has been previously set as de- 
scribed under “Preliminary Adjustments,” 
then, when the VOLTS switch is on “1,” 
the meter pointer will be automatically 
aligned with the small red zero on the bot- 
tom half of the center scale. This zero ap- 
pears just to the right of the normal zero 
for that scale, and is the zero which should 
be used when the VOLTS switch is on 
“1.” If the pointer does not automatically 
read to this zero, then the AC ZERO con- 
trol inside the case should be adjusted as 
described in the Maintenance section of 
this book. For all other positions of the 
VOLTS switch, the black zero is used. 


Terminal Connections: 


COMMON—Connect the black clip-lead to 
the grounded or low side of the voltage to 
be measured. 


VOLTS AC—Connect or touch the a-c probe 
(red lead with 4-prong plug) to the high 
side of the voltage to be measured. 


Radio-Frequency Voltage Measurements— For 
this application, the RCA Diode Probe or Crystal 
Probe is required. These are not supplied with 
the Master VoltOhmyst, but are available on sepa- 
rate order. The application of the Diode Probe 
only will be considered here. Instructions for us- 
ing the Crystal Probe are furnished with the 
probe. The r-f voltmeter has four ranges: 0 to 
5, 10, 50 and 100 volts. When the proper range 
has been selected on the VOLTS switch, the volt- 
age may be read directly from one of the two bot- 
tom red scales on the two lower ranges (0 to 5, 10), 


or from one of the two center black scales on the 
two upper ranges (0 to 50, 100). If the a-c voltage 
is a sine wave, then the voltage is read from the 
meter scale as the r-m-s value. If the voltage is 
not a sine wave, then the meter reading, when 
multiplied by 2.83, will give the peak-to-peak 
value of the voltage. 


CAUTION—To avoid damage to the probe, refer 
to the “ACCESSORIES” section of the Specifica- 
tions and do not exceed the input voltage indi- 
cated. 


For r-f voltage measurements with the Diode 
Probe, set the controls and connect the terminals 
as follows: 


Controls: 
POLARITY—Set on “-+-” or “—”. 
SELECTOR—Set on “RF”. In this position 


of the switch the pointer will normally de- 
flect to the left, unless the Diode Probe is 
in its socket. 


VOLTS—Select a range including the value of 
the voltage to be measured. As mentioned 
before, only the “5”, “10”, “50”, and “100” 
positions of the VOLTS switch are used in 
this particular application. 


Terminal Connections: 


VOLTS AC—For high radio-frequency meas- 
urements the center pin of the RCA Diode 
Probe should be connected directly to the 
high side of the voltage to be measured, 
while the knurled ring of the probe should 
be connected directly to the grounded or 
low side. The grounding ring is tapped for 
a %”-24 N.E.F.2 thread, so that the probe 
will mate with an Amphenol 83-1R connec- 
tor, a Navy type CPH 49194 connector, 
an Army type SO-239 connector or any sim- 
ilar type. In cases where direct connection 
to one of these connectors is impracticable, 
satisfactory results can be obtained by using 
a short extension made of coaxial cable. 


For low radio-frequency measurements 
the clips may be used. The large clip screws 
on the center pin of the probe; the short 
black clip-lead screws into the tapped hole 
in the side of the grounding ring. 


Measuring A-C (audio or radio frequency) when 
D-C is Present—-When both alternating and direct 
voltages are present, the a-c component of the 
voltage can be measured with the Master Volt- 
Ohmyst by following the procedure outlined for 
audio- and radio-frequency measurements. If the 
d-c component exceeds 600 volts, a one-microfarad 
(or larger) capacitor of adequate voltage rating 
should be used in series with the probe input. 


Resistance Measurements—Before attempting to 
measure resistance, see that no voltage exists across 
the component to be checked. Resistance is read 


directly in ohms from the upper black scale of the 
meter. 


For resistance measurements, set the controls 
and connect the terminals as follows: 


Controls: 
POLARITY. Set to. 2 cor -— . 
SELECTOR—Set to “RES”. 


RES/CAP—Select a range including the value 
of the resistance to be measured. It is rec- 
ommended that the “RX1” position of the 
RES/CAP switch be used only for resist- 


ances below 20 ohms. 


RES/CAP ADJ—Set so that the meter pointer 
is aligned to the last line on the right-hand 
side of the resistance scale. 


Terminal Connections: 


COMMON—Connect the black clip-lead to one 


side of the resistance to be measured. 


RES/MA—Connect the red clip-lead to the 


other side of the resistance. 


To cancel the lead-resistance error when making 
resistance measurements below two ohms, short the 
test leads together and reset the ZERO ADJ con- 
trol so that the pointer reads exactly zero. When 
the low-resistance checks have been completed, the 
ZERO ADJ control should be reset so that the 
meter pointer reads zero when the SELECTOR 
switch is on “DC.” 


When measuring high resistances, keep the fingers 
away from the tip of the ohms probe (red lead) to 
eliminate a possible leakage or stray-pickup error. 
This is especially important when the “RX10,000” 
and “RX1 MEG” positions of the RES/CAP switch 


are employed. 


CAUTION—The Master VoitOhmyst applies up tq 
three volts across the resistance being measured 
when the RES/CAP switch is set to “RX1” or 
“RX10.” When it is necessary to check the con- 
tinuity or to measure the resistance of a low-re- 
sistance device having a small current-carrying 
capacity, such as the filament of a low-voltage 
vacuum tube or a thermocouple, then a resistor 
should be used in series with the ohmmeter leads, 
or a range above “RX10” should be used. 


A periodic check of the battery voltage should 
be made to insure accurate ohmmeter readings. Re- 
fer to the “Maintenance” section for instructions 
on replacing batteries. 


Measuring Resistance Above 1000 Megohms— 
The Master VoltOhmyst can be used to measure re- 
sistances higher than those covered by the “RX1 
MEG” setting of the RES/CAP switch. This ap- 
plication is especially useful for the measurement 
of capacitor or insulation leakage resistance. 


The method requires an external voltage source, 
ranging in value from 20 to 500 volts, to produce 
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a measureable current through the resistance being 


checked. 


Make the connections portrayed in Figure 1. 
Set the SELECTOR switch to “DC” and measure 
the voltage from point “B” to point “C.” Then 
measure the voltage between point “A” and point 
“C.” For accurate measurements, the value of 
voltage from the external source must be sufficient 
to produce a readable meter deflection when the 
meter is connected between “B” and “C.” The 
unknown resistance can be computed from the fol- 
lowing formula: 


-Unknown Resistance in megohms = 


VOLTS ic VOETO se 


—— VOLTSnc 


Example: 

Suppose the voltage between “A” and “C” is 
500 volts; the voltage between “B” and “C” is 2 
volts. 


Then: 
500 — 2 


Unknown resistance = 11 X aes Ws Clea. 


2739 megohms 


Capacity Measurements —The capacity meter has 
six ranges: CX10 mmf; CX100 mmf; CX.001 mf; 
CX.01 mf; CX0.1 mf; and CX1.0 mf. When the 
proper range has been selected on the RES/CAP 
switch, the capacity can be read directly from the 
upper red meter scale. 


To make capacity measurements, set the-controls 
and connect the terminals as follows: 


Controls: 
POLARITY—Set to “ * ors =. 
SELECTOR—Set to “CAP”. 


ZERO ADJ—Set so that the meter pointer is 
aligned with the small red zero on the bot- 
tom half of the upper scale. This zero ap- 
pears just to the right of the zero for the 
resistance scale. 


RES/CAP ADJ—Short circuit the COMMON 
and CAP terminals, then adjust this control 
until the meter pointer is aligned with the 
last mark on the right-hand side of the 
upper scale. 


RES/CAP—Select a range including the value 
of the capacity to be measured. 


Terminal Connections: 


CAP—Connect one side of the capacitor to 
be tested to this terminal. 


COMMON—Connect the other side of the ca- 


pacitor to this terminal. 


When the “CX1.0 mf” setting of the RES/CAP 
switch is employed, a polarizing voltage of 50 volts 
is applied between the CAP and COMMON ter- 
minals. If electrolytic capacitors are to be checked, 
the positive side of the capacitor should be con- 
nected to the CAP terminal, and the negative side 


to the COMMON terminal. 

Since leaky capacitors will give an inaccurate 
capacity indication, capacitors suspected of leak- 
age should be checked with the ohmmeter section 
of the instrument to determine whether or not a 
high-resistance d-c leak exists. Then, if no leak is 
present, the capacity measurement can be made. 

When making measurements on very small ca- 
pacities (on the order of a few micro-microfarads) , 
the capacitors should be attached to the binding 
post terminals so that they are positioned as far 
away from the front panel as possible. Also, all 
stray matter (test leads, hands, etc.) should be 
kept away from the capacitor under test while the 
measurement is being made. It should be remem- 
bered that the Master VoltOhmyst measures the 
actual capacity between the CAP and COMMON 
terminals, which includes the capacity under test 
plus any stray capacity. Anything that will mini- 
mize the stray capacity will increase the accuracy 
of the measurement. 


SPECIAL APPLICATIONS 


The RCA Master VoltOhmyst will be found use- 
ful for many applications in the servicing of all 
types of electronic equipment. Its possible uses in 
this field are too numerous to be covered in detail 
in this book. However, several applications which 
are considered to be of particular interest are de- 
scribed in the following paragraphs: 


Measuring Oscillator Strength—The negative 
d-c voltage developed at the grid of an oscillator 
is proportional to the strength of oscillation. This 
voltage can be measured readily with the Master 
VoltOhmyst. To determine the relative strength 
of oscillation of a radio-receiver local oscillator at 
different frequencies, comparative readings should 


be taken for each band while the main tuning ca- 
pacitor is rotated through its range. Measurements 
of this type are made possible because of the iso- 
lating resistor in the d-c probe. 


Measuring A-V-C Voltage—The jutomatic-vol- 
ume-control voltage developed by an incoming sig- 
nal -can be measured at several places in a radio 
receiver: across the diode load resistor, at points 
along the a-v-c bus, and at the grids of the r-f or 
i-f tubes being controlled. The d-c voltage appear- 
ing across the diode load resistor is a very con- 
venient out put indication for receiver alignment. 


Measuring Bias-Cell Voltage—Bias-cell voltage 
can be measured accurately with this instrument. 
Its high input impedance prevents excessive cur- 
rent drain and consequent damage to cells. 


Adjustment of Discriminator Circuits— Th e 
voltage developed across the discriminator circuits 
of f-m receivers or a-f-c circuits can be measured 
directly at the discriminator, or, in a-f-c circuits, 
at the grid of the oscillator-control tube. 


The zero-center-scale feature of the Master Volt- 
Ohmyst is useful in the adjustment of discrimina- 
tor circuits for zero voltage output. When the dis- 
criminator transformer is tuned, the meter pointer 
swings right or left from the zero-center mark, 
thus indicating the polarity and the relative ampli- 
tude of the d-c voltage developed. As the correct 
adjustment is approached, the sensitivity of the 
meter can be increased by setting the VOLTS 
switch on a lower range, so that the final adjust- 
ment will be very accurate. 


D-C Supply Voltages—The d-c power-supply 
voltage can be measured at the rectifier cathode 
and in the filter circuit; plate voltages at the plates 
of the various tubes; screen voltages at the screen 
grids; cathode voltages at the cathodes. 


A-C Voltages—The a-c voltmeter is extremely 
useful in measuring all a-c voltages encountered 
in the average radio receiver. These voltages in- 
clude the power-transformer voltages and the 
audio-frequency voltages developed anywhere from 
the second-detector load resistor to the speaker 
voice coil. 


The Master VoltOhmyst can therefore be used 
as an audio-amplifier signal-tracing indicator; it 
can also be used to measure stage gain or overall 
gain in an audio aniplifier. 


Television Receiver Adjustments—This instru- 
ment can be used to measure the voltage developed 
across the picture-channel second-detector load re- 
sistor. This measurement is useful in the selection 
of the optimum orientation and position for the 
television antenna as well as in the adjustment of 
antenna matching sections. 


Gassy Tubes—tThe effect of gas in a tube is to 
cause a voltage, positive with respect to ground, to 
appear across the tube grid-leak resistor. The effect 
is to reduce the normal operating bias of the tube, 


and in some cases even to make the net bias posi- 
tive, with resultant distortion. In the case of a 
gassy audio-amplifier tube which is connected di- 
rectly to the contact arm of the volume control, 
the grid current due to gas may in time cause the 
volume control to become noisy. This may happen 
even though the amount of gas is insufficient to pro- 
duce a noticeabie change in the receiver opera- 
tion. Consequently, if repeated difficulty is experi- 
enced with noisy volume controls in this type of 
circuit, the Master VoltOhmyst should be used to 
check for a positive voltage across the grid leak 
(in this case, between the volume control arm and 
the low or grounded tap). A positive voltage here 
may also be caused by a leaky plate-to-grid cou- 
pling capacitor; however, if the tube suspected of 
being gassy is removed and the grid-leak voltage 
falls to zero, then the tube is definitely gassy. 


Pulse Measurements—The peak-to-peak value 
of voltage pulses can be measured with an accu- 
racy of approximately 2% for pulse-width repe- 
tition-rate relations shown graphically in Figure 
6. The peak-to-peak value is 2.83 times the read- 
ing obtained on the voltage scale (see Figures 2 
and 3). For measuring the peak-to-peak values of 
narrow pulses, the RCA Diode Probe must of 
course be used as an accessory to the Master Volt- 


Ohmyst. 
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Figure 3 


MAINTENANCE 


Although extraordinary care has been taken in 
the manufacture and design of the RCA Master 
VoltOhmyst, and despite the fact that each instru- 
ment is laboratory tested under strict engineering 
supervision, it is possible that the instrument may 
in time require checking and servicing. 


To facilitate service, the tube locations, calibra- 
tion controls, and parts layout are shown in Figure 
5. A schematic diagram of the instrument is 
shown in Figure 7. 


The peformance of the Master VoltOhmyst, 
like that of any other precision instrument, is de- 
pendent upon the rating and quality of its com- 
ponents. Therefore, if it becomes necessary to re- 
place a part, the REPLACEMENT PARTS list in 
this book should be consulted for specifications. 
Only RCA Replacement Parts or other parts hav- 
ing identical characteristics should be used. 


Meter-Pointer Zero Adjustment—The meter 
pointer should be aligned with the zero marks on 
the meter scales when the power is off. If it is not, 
the following check should be made: 


Vigorously wipe the meter case window with a 
clean, soft, dry cloth. If the pointer moves away 
from zero and remains in a deflected position for 
several minutes, then the anti-static coating on the 
inside of the window is ineffective. In this case, 
the only remedy is to renew the coating. Addi- 
tional details about this coating material may be 
obtained by writing to the Test and Measuring 
Equipment Section, RCA, Camden, New Jersey. 


If the meter pointer did not respond to the static 
test, the following procedure should be used to 
adjust the mechanical position of the pointer: 


1. Unscrew the meter adjustment plug. 


2. Insert a scriber or similar tool to engage the 
meter-pointer adjusting pawls. Move the pawls 
sideways until the pointer reads exactly zero. 


3. Replace the meter adjustment plug. 
ALAUTION—Extreme care must be taken to pre- 
vent insertion of the tool to a depth where it will 
injure the pointer spring. The guarantee does not 
cover damage resulting from this adjustment. 


Tube Replacement —AlIl tubes are located on 
the chassis and are accessible for replacement after 
the rear panel is removed from the case. To re- 
move the rear panel, unscrew the four screws on 
the rear of the case. To remove the instrument 
from the case, unscrew the four screws in the cor- 
ners of the front panel, and the two screws under- 
neath the case, then withdraw the panel-and- 
chassis assembly. 


If it becomes necessary to replace tubes, care 
should be taken to see that the two RCA-6AK6 
tubes are approximately balanced. If they are un- 
balanced, it will be impossible, when the POLAR- 
ITY switch is on “+,” to bring the pointer to the 
zeros at the left end of the scale and in the center 
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by means of the ZERO ADJ control. If this should 
happen, the tubes should be interchanged and the 
adjustment tried again. If it is still impossible to 
bring the pointer to zero at both the center and 
left-hand edge of the meter scale, the tubes have 
different characteristics and each one should he 
tried with another tube in order to obtain a 
matched pair. When the tubes are matched, it 
will be possible to bring the pointer to zero both 
at the center of the scale and at the left-hand end 
of the scale with the ZERO ADJ control. This 
can be done only when the POLARITY switch is 
on “+.” When this switch is on “—,” then it should 
be impossible to set the pointer to the center-scale 
zero. 


NOTE—Before replacing an RCA-6AK6, age the 
replacement tube by applying 6.3 volts to its fila- 
ment for 12 hours. 


The circuit design of the Master VoltOhmyst is 
such that grid current is reduced to a negligible 
value. However, when replacing tubes, it is ad- 
visable to check for grid current as occasionally a 
gassy tube will be found. The presence of gas is 
indicated by an appreciable change in the pointer 
position when the VOLTS switch is changed from 
“5” to “50” while the SELECTOR switch is in the 
“DC” position and while no voltage is being meas- 
ured. 


Battery Replacement—Do not allow exhausted 
batteries to remain in the Master VoltOhmyst. 
Chemicals leaking from the deteriorated batteries 
may damage the interior of the instrument. Steel- 
clad hatteries such as the RCA VS-006 are recom- 
mended because of their long life and small chance 
of chemical leakage. 


Battery replacement is eenerally necessary when 
the ohmmeter readings become unstable, espe- 
cially on the “RX1” position of the RES/CAP 
switch. To insure accuracy of the olhmmeter read- 
ings, it is suggested that the batteries be checked 
occasionally as follows: 


1. Set the SELECTOR switch to “RES.” 


2. Set the RES/CAP switch to “RX1,” and ad- 
just the RES/CAP ADJ control until the pointer 


reads full scale. 


3. Short circuit the RES/MA and COMMON 


terminals for about ten seconds. 


4. Open the short circuit and immediately ob- 
serve the meter deflection. A substantial deviation 
from a full-scale reading indicates that the bat- 
teries are weak and should be replaced. 


To replace the batteries, remove the rear panel 
as described under “Tube Replacement,” and re- 
place the batteries with two RCA VS-006 1.5-volt 
cells or the equivalent. The proper position for the 
cells is shown in Figure 5. Be sure all contacts 
are clean and tight so that contact resistance will 
be kept to a minimum. 


Calibration—Before adjustments of the calibra- 
tion controls are made, see that the pointer is 
mechanically set on zero, and allow the instrument 
to warm up for 30 minutes. All of the calibration 
adjustments are located on the rear and left-side 
aprons of the chassis, and are clearly marked. All 
calibration adjustments are cemented in place at 
the factory; the cement can be softened with ace- 
tone thinner. 


The following procedures are recommended for 
calibrating the Master VoltOhmyst: 


DC + CAL: 


1. Set the VOLTS switch on 75.” 
LARITY switch on “+.” 

2. Set the SELECTOR switch on “DC,” and 
rotate the ZERO ADJ control until the pointer 
reads zero. 

3. Insert the black lead into the COMMON ter- 
minal, and the blue probe lead. into the VOLTS 
DC terminal. 


and the PO- 


4. Connect a standard d-c voltage of four vol's 
hetween the two test leads. This voltage should 
he metered with a high-quality, accurate, d-c volt- 
meter in parallel with the Master VoltOhmyst. 


>. Adjust the DC + CAL control until 


pointer reads exactly 4 on the scale. 


the 


6. Check the accuracy of the instrument on all 
settings of the VOLTS switch by employing stand- 
ard voltages of different value on each range. If 
the accuracy of the meter is not better than +3% 
of the full-scale indication on all ranges, then check 
the multiplier resistors (R17 to 28 incl., R39, 40 
and the |] meg. resistor in the probe) with a re- 
liable bridge. 


DC — CAL: 

Follow the same procedure given under DC + 
CAL with the POLARITY switch set on “—.” and 
with the polarity of the standard voltage source 
reversed. If the various settings of the VOLTS 
switch checked correctly under the previous DC 
+ CAL test, it will not be necessary to repeat 
step 6. 


po LERO; AG CAU: 


1. Set the POLARITY switch on “++” or “=,” 
the VOLTS switch on “1,” and the SELECTOR 
switch on “DC.” 

2. Zero the meter pointer with the ZERO ADJ 


control. 


3. Set the SELECTOR switch on 
4. Plug the a-c probe into the VOLTS AC 


socket aoe short-circuit this probe to the COM- 


MON lead. 


5. Set the AC ZERO control so that the pointer 
is aligned with the small red zero on the a-c volts 
scale. 


~. 


6. Connect a 60-cycle sine wave of exactly 0.8 
volt rms between the a-c probe and the COMMON 


“AC” . 


1] 


lead. Adjust the AC CAL control until the meter 
reads exactly 0.8 volt on the center scale. 


7. Check all settings of the VOLTS switch by 
applying appropriate voltages to the instrument 
for cach setting. If the accuracy is not better than 
+3% of the full-scale indication on all ranges, 
then check the multiplier resistors (R19 to 23 incl., 
R48 to 51 incl.) with a reliable bridge. 


RF ZERO; RF CAL: 


1. Set the POLARITY switch on “+” or “—.” 
the VOLTS switch on “5,” and the SELECTOR 


switch on “DC.” 


2. Zero the meter pointer with the ZERO ADJ 
control. 


3. Set the SELECTOR switch on “RF.” 


4. Plug the RCA Diode Probe Cable into the 
VOLTS AC socket and short circuit the probe cen- 
ter-pin to the grounding ring. 


a 


5. Set the RF ZERO control so that the meter 
pointer reads zero. Allow the reading to stabilize, 
as response to this adjustment is slow. 


6. Set the VOLTS switch on “50.” 


7. Apply a 60-cycle sine wave of exactly 40 volts 
rms to the probe. 


8. Adjust the RF CAL control until the pointer 
reads exactly 40. 


9. Check all settings of the VOLTS switch by 
applying appropriate voltages to the probe for 
each setting. Since the multipliers used with the 
diode probe are the same as those used for d-c 
voltage measurements, any fault in these multi- 
pliers should have been discovered during the 


DC + CAL test previously described. 
CX10 ADJ MAX; CX10 ADJ CS.; 
MAX: 


1. Set the SELECTOR switch on CAP and ad- 
just the ZERO ADJ control for zero pointer reading 
(small red zero on capacity scale). 


2. Set the RES/CAP switch on ~CX0.1.” 


3. Short-cireuit the CAP and COMMON ter- 
minals, then rotate the RES/CAP ADJ control un- 
til the pointer is aligned with the last line on the 
right-hand side of the top scale. 


4, Set the RES/CAP switch to “CX.01.”° then 
to “CX.001." 


* The meter should still read full scale. 
5. Set the RES/CAP switch to “CX1.0 mf.” 


CX100 ADJ 


The 
meter reading should be within —1.5 divisions of 
full scale on the center scale. 


6. Set the RES/CAP switch to “CX10 mmf.” 
then set the CX10 ADJ MAX trimmer until the 
meter reads exactly full scale. 

7. Remove the short circuit from the CAP and 
COMMON jacks. and in its place connect a 100- 
mimf standard capacitor. 


8. Set the CX10 ADJ C.S. trimmer for a meter 
reading of exactly ten on the capacity scale. If 
this adjustment cannot be made, the capacity- 
measuring winding on the power transformer prob- 
ably has excess distributed capacity. 

9. Remove the capacitor. The meter should 
indicate less than two mmf. (less than 0.2 on the 
capacity scale). If the reading is greater than 
this, the power transformer probably has a defec- 
tive shield. 


10. Set the RES/CAP switch to “CX100 mmf.” 
and short-circuit the CAP and COMMON termi- 


nals. 


ll. Set the CX100 ADJ MAX trimmer for a 


full-scale meter reading. 


12. Remove the short circuit and in its place 
connect a 1000-mmf standard capacitor. The me- 
ter reading should not differ from the capacitor 
value by more than +10%. 


13. Remove the capacitor. The meter should 
read less than one scale division. 


Replacing Diode in Diode Probe — Failure of 
the RCA 6AL5 diode in the Diode Probe will nor- 
mally cause the meter to deflect sharply to the left 
when the SELECTOR switch is on “RF.” An open 
filament can usually be detected by feeling the 
probe since the diode heater warms the probe body 
slightly. RF calibration should be checked whenever 
the diode is replaced. 


To gain access to the RCA-6AL5 in the probe 
for examination or replacement refer to Figure 4 
and proceed as follows: 


CAUTION—Do not attempt to unscrew. the 
knurled ring on the probe front until step 6 of the 
following procedure has been completed. 


1. Unscrew the streamlined cap from the rear 
of the probe and push cap, washer, and bakelite 
cover back over the cable. 


2. Unscrew the hex nut at the rear of the probe, 
heing careful not to turn the bushing with respect 
to the metal probe body. 


3. Push the bushing into the probe body far 
enough to disengage the locking pin. 


4. Unscrew the rear half of the probe body from 
the front half, and push the rear half back over 
the cable. The 6AL5 will then be exposed, mak- 
ing examination or replacement possible. 


5. If it is necessary to remove the diode socket 
and capacitor assembly, unscrew the threaded 
bushing which holds the two halves of the probe 
together. This operation is facilitated by inserting 
a nail or some similar instrument through the 
holes in the bushing. 


6. Heat the probe tip with a soldering iron 
until the solder is melted, then withdraw the diode 
socket and capacitor assembly from the rear of 
the front half of the probe body. 
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Figure 4—Exploded View of RCA Diode Probe 
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Figure 6—Pulse-Width Repetition-Rate Relation Curve for Use with RCA Diode Probe 
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SYMBOL 


C-5, 6 
C-7 
C-8 


C-12 


C-13 


C-15 


C-14A, B, C| Capacitor—Variable 


C-16 


REPLACEMENT PARTS LIST 
TYPE WV-95A MASTER VOLTOHMYST 


DESCRIPTION 


Capacitor—Paper Tubular, .01 mfd., 


20% 400 Volts................ 


Capacitor—Paper Tubular, .1 mfd., 
20%, 200 Volts............... 


Capacitor—Paper Tubular, .25 mfd.,, 
20%, 400 Volts............... 


Capacitor—Fixed Mica, 3300 mmfd., 
20%, 500 Volts............... 


Same as C-2 
Same as C-4 


Capacitor—Paper Tubular, .1 mfd.,, 
20%, 600 Volts...... See Le 


Capacitor—Paper Tubular, .05 mfd., 
20%, 400 Volts.......5....0.8: 


Capacitor—Paper Tubular, .05 mfd., 
20%, 1000 Volts.............. 


Capacitor—Paper, Steel Case, 9.0 
mfd., 5%, 100 V. D. C.......... 


Capacitor—Paper Tubular, 0.9 mfd., 
Ic, 100. V OltSi ne see saci 


Capacitor—Paper Tubular, .09 mfd., 
59, 100° Volts) ..5 ood. whan 


Capacitor—Fixed Mica, 820 mmfd., 
595, 8000) VOltS5 3 ea cen © 


Trimmer, 40- 
370 mmfd., 470 mmfd., 3-35 
MIME Co eere eae eon ee 
Capacitor — Fixed Mica, _ 10,000 


mmfd., 5%, 300 Volts......... 


C-17A,B,C|Capacitor—Dry Electrolytic, 20-20- 


F-1 
I-1A 
1-1B 


J-1 


J-2, 6, 7,8 Jacla—Pin, 


J-3 


J-4, 5 
J-9 


20 mfd., 150 Volts................ 
Fuse—Glass Tubular, 1 Ampere.... 
Lamp—Pilot Lamp 


Socket—Pilot Light Socket Assem- 
Dly Sec eee Rial oee a colaie a) eee esol e ire aos 


Connector—Chassis, with Terminal 
and Int. Tooth, Volts DC......... 


RES/MA., 
AMP., 1 AMP. 


Connector—Chassis, 4 Contact 
(Female) Volts AC.............. 


Jack—Pin, Common, Case (Blue).. 


Plug—Chassis, Line Voltage, 2 Con- 
tacts (Male) 


STOCK 


NO. 


70610 


70617 


70618 


39664 


70639 


70615 


70657 


55847 


55848 


55875 


39650 


56179 


92036 


37637 
14133 
11891 


54495 


68439 


55238 


52823 
55239 


71448 
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SYMBOL 


R-13 


R-14 


R-15 


R-16 
R-17 


R-18 


R-19 


R-20 


R21 


R-22 


R-23 


DESCRIPTION 


Meter—200 Microamps. 
with Case and Scale............ 


Resistor — Fixed Composition, 10 
Megohms, 20%, Ye Watt...... 


Resistor — Fixed Composition, 1.0 
Megohm, 20%, % Watt....... 


Resistor—Fixed Composition, 22,- 
000 Ohms, 5%, % Watt....... 


Resistor—Fixed Composition, 2800 
Ohms, NA WE MENG Goce era eee 


Resistor — Fixed Composition, 1 
Megohm, 5%, % Watt........ 


Resistor—Fixed Composition, 22,000 
Ohms, 1%, % Watt........... 


Resistor — Variable, Wire Wound, 
RF Zero, 20 Oms, 2 Watt........ 


Resistor — Fixed Composition, 470,- 
000 Ohms, 5%, Ye Watt....... 


Resistor — Fixed Composition, 3.3 
Megohms, 20%, % Watt...... 


Resistor—Fixed Composition, 


Ohms, 1%, 


Resistor—Fixed 
Ohms, 1%, 


Resistor—Fixed 
Ohms, 5%, 


Resistor — Variable, Composition, 
RES/CAP ADJ, 15,000 Ohms, 
imear Curve: 6.6 coe ens eck 


3600 


Composition, 20,000 
VEMNV AE vo nso eso 


Resistor—Fixed 
Ohms, 5%, 


Same as FE-l1l 


Resistor—Fixed 
Ohms, 1%, 


Resistor—Fixed 
Ohms, 1%, 


Resistor—Fixed Composition, 4,000 
Ohms, 1%, 42 Watt...--...... 


Resistor — Fixed Composition, 500 
Ohms, 1%, % Watt........... 


MEN 8 aT aren 


Resistor — Fixed Composition, 400 
Ohms, 1,44 Watt: 2.50 20..5)- 


Resistor — Fixed Composition, 90 
Ohms, NO ele Wattaccs as. e ck 


Resistor — Fixed Composition, 9.5 
Ohms, 1%, % Watt........... 


Complete | 


55845 


55850 


55851 


52822 


55852 


55853 


55844 


55854 


55855 


55856 


55857 


55858 


55859 


55860 


SYMBOL 
NO. 


R-28 

R-29 

R-30 

R31 

R-32 

R-33 

R-34, 35, 36 
37 


R-38 
R-39 


R-~40 


R-42, 43 


R-44 


R-48 


REPLACEMENT PARTS LIST (CONTINUED) 


DESCRIPTION 


Resistor—Fixed Composition, 50,000 
Ohms, 1%, '% Watt 


Resistor—Fixed Composition, 400,- 
000 Ohms, 1%, % Watt 


Resistor—Fixed Composition, 500,- 
000 Ohms, 1%, % Watt 


Resistor — Fixed Composition, 4.0 
Megohms, 1%, 1 Watt 


Resistor — Fixed Composition, 
Megohms, 1%, 1 Watt 


Resistor—Fixed Composition, 
000 Ohms, 1%, % Watt 


Resistor—Fixed Composition, 22,500 
Ohms, 1% Y Watt ous 


Resistor—Fixed Composition, 2250 
Ohms, 1%, 2 Watt 


Resistor — Fixed Composition, 225 
Ohms, 1%, % Watt 


Resistor — Fixed Composition, 
Ohms, 1%, Y2 Watt 


Resistor — Variable, Wire Wound, 


Resistor — Fixed Composition, 
Megohms, 1%, 1 Watt 


Resistor—Fixed Composition, 
Megohms, 1%, 1 Watt 


Resistor — Fixed Composition, 36 
Megohms, 1%, 1 Watt 


Resistor—Wire Wound, 2.4 Ohms, 


000 Ohms, 
Same as R-24 
Same as R-17 
Same as R-18 


Resistor—Fixed Composition, 
000 Ohms, 20%, % Watt 


Same as R-13 


Resistor — Fixed Composition, 
Ohms, 5%, % Watt 


ph ile ivicy DESCRIPTIGN STOCK 


R-55 Resistor — Variable, Composition, 
55861 AC ZERO, 1000 Ohms... 


Same as R-54 
55862 
Resistor—Fixed Composition, 15,000 
Ohms, 5%, Ye Watt 
52819 
Resistor—Fixed Composition, 5600 
Ohms, 10%, % Watt 


55863 
Resistor—Adjustable Wire Wound, 


Overall Resistance—700 Ohms, 
55864 10%, 2 Watt. ; 


Switch — Selector, Rotary Wafer 
55865 Type, 3 Sections, 8 Circuit, 6 Posi- 
tions 


Switch — RES/CAP Range, RKo- 


tary Wafer Type, 2 Sections, 3 
Circuits 


Switch — VOLTS Range, Rotary 
Wafer Type, 2 Sections, 2 Circuit, 
55868 7 Positions 


Switch—CURRENT Range, Rotary 
55863 Wafer Type, 2 Sections, 6 Posi- 
tions 


43916 S-5A, Switch — POLARITY, Rotary 
Wafer Type, 1! Section, 5 Circuit,} 
3 Positions: 


Transformer—Power, Pri.-117 Volt, 


nih 50/60 Cycle 


55871 Sec. No. 1—5.7 V., 1.63 Amp 
Sec. No. 2—94 V. (DC) 60 Ma..... 


55872 Sec. No. 3—Tapped for 1.0 V.,*4 
Ma., 10.64 V. and 250 Volt 


Eisoe Socket—Tube, Miniature, 7 Con- 


55873 


Handle—Carrying Handle 


Knob—Large, for ZERO ADJ, PO- 
LARITY, RES/CAP, VOLTS, SE- 
LECTOR, CURRENT 


Knob—Small, RES CAP ADJ Con- 
trol (Blue) 


Plate—Capacitor Mounting 
Pointer—For Large Control Knob.| 53684 
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ITEMS 
Supplied with the WV-98A 


1 DC/AC-OHMS Probe and Cable................ Type WG-299C 
1 1S-Volt Battety..: 22-28: oe. eee ee eee Type VS036 
1 Slip-on Alligator Clip 1 Insulator. 
1 RCA-6AL5 Tube 1 RCA-12AU7 Tube 


1 Instruction Booklet for WV-98A 
1 Registration Card 


ACCESSORIES 
Available on Separate Order 


For measuring AC Voltages at Frequencies from 50 Ke to 


250 Me: 

Crystal Diode: Probe... 8.) 025 eo ae eee Type WG-301A 
For increasing DC Voltage Range to 50,000 Volts: 
Bigh-VeltageaPegbe:.2 37): 7) ee Type WG-289 
Miltiplier Resistor... ga... ee ee eee Type WG-206 


NOTE 
The types WG-299A, WG-299B, and WG-299C DC/AC- 


OHMS Probe and Cables can be used interchangeably 
with the WV-98A. 


Devices or arrangements shown or described herein may use patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for its use and without prejudice to RCA’s patent rights. 


*~ Copyright 1955 Instr. WV-98A (4) 11-58 


Radio Corporation of America TEST AND MEASURING EQUIPMENT _ Printed 
TMK® Marca Registrada RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY in U.S.A. 


Senior VoltOhmyst 
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Safety Precautions 


The metal case of this instrument is connected to the ground of the internal 
circuit. For proper operation, the ground terminal of the instrument should always 
be connected to the ground of the equipment under test. The WG-299C DC/AC- 
OHMS Probe and Cable has a shield throughout its entire length which is connected 
to the instrument ground and case. Always handle the WG-299C by the insulated 
probe housing. 

An important point to remember is that there is always danger inherent in testing 
electrical equipment which operates at hazardous voltages. Therefore, the operator 
should thoroughly familiarize himself with the equipment under test before work- 
ing on it, bearing in mind that high voltages may appear at unexpected points in 
defective equipment. Additional precautions which experience in the industry has 
shown to be important are listed below. 

1. It is good practice to remove power before connecting test leads to high- 
voltage points. If this is impractical, be especially careful to avoid accidental 
contact with equipment racks and other objects which can provide a ground. Work- 
ing with one hand in your pocket and standing on a properly insulated floor lessens 
the danger of shock. 

2. Filter capacitors may store a charge large enough to be hazardous. There- 
fore, discharge filter capacitors before attaching test leads. 

3. Remember that leads with broken insulation provide the additional hazard 
of high voltages appearing at exposed points along the leads. Check test leads for 
frayed or broken insulation before working with them. 

4. To lessen the danger of accidental shock, disconnect test leads immediately 
after test is completed. 

5. Remember that the risk of severe shock is only one of the possible hazards. 
Even a minor shock can place the operator in hazard of more serious risks such as 
a bad fall or contact with a source of higher voltage. 

6. The experienced operator continuously guards against injury and does not 
work on hazardous circuits unless another person is available to assist in case of 
accident. 


General Description 


The WV-98A Senior VoltOhmyst* is an all electronic voltmeter designed to 
measure dc voltages, resistance, rms values of sine waves, and peak-to-peak 
values of complex waves. Both rms ac and de voltages up to 1500 volts may be 
measured in seven ranges with an accuracy of 3% of full scale. Resistance values 
up to 1000 megohms, and complex waveforms having peak-to-peak values up to 
4200 volts may also be measured. All measurements are made on a 61% inch burn- 
out-proof meter. Separate scales for each function provide improved visibility 
and permit more accurate readings between scale divisions. 

An input resistance of 11 megohms on all de-voltage ranges allows the WV-98A 
to be used in circuits where instruments with a lower impedance would result in 
loading of the circuit under test and a resultant error in reading the operating volt- 
age. The 11-megohm input resistance also has the advantage of not being so high 
as to impair the stability of the instrument. 

The WV-98A is frequency compensated for ac-voltage ranges up to and includ- 
ing the 500-volt range (500 rms volts or 1400 peak-to-peak volts) and can be used 
at frequencies up to approximately 3 megacycles, depending upon the impedance 
of the source voltage. (The extended frequency range of the Senior VoltOhmyst, 
coupled with its high sensitivity, makes it a convenient and reliable device for use 
in rf applications.) The impedance on ac measurements is a minimum of 0.83 
megohm. 

Calibration of the Senior VoltOhmyst in peak-to-peak voltage values as well as 
rms voltage values is a desirable feature for applications such as television, radar, 
and other pulsed electronic systems where complex waveforms are encountered. 
Because the meter reading is proportional to the full peak-to-peak value of the 
waveform, a better indication of the true value of the voltage is given than is pos- 
sible with voltmeters which respond only to the positive or negative peak of the 
waveshape. Peak-to-peak voltage values are measured directly on separate meter 
scales. 

When used to measure resistance, the WV-98A will read from 0.2 ohm to 1000 
megohms in seven ranges. Convenient mid-scale values are set at 10, 100, 1000, 
10,000, and 100,000 ohms and at 1 and 10 megohms. 

All measurements are made with a new single-unit probe, the WG-299C DC/AC- 
OHMS Probe and Cable. The probe is quickly adapted to either dc measurements, 
or ac and resistance measurements by means of a built-in switch. A fixed ground 
lead connected to the chassis of the WV-98A insures good grounding of the circuit 
under test. . 

The WV-98A is housed in a smartly-styled diecast aluminum case. The light- 


*Trade Mark “VoltOhmyst” Reg. U.S. Pat. Off. 


RCA Senior VoltOhmyst 


weight probe and cable supplied with the WV-98A has been designed to match the 
mechanical and electrical characteristics of the instrument. 

Additional features of the WV-98A include provision for zero-centering of the 
meter pointer, a useful feature for checking FM discriminator alignment; two 
separate scales for low-voltage ac measurements; a pilot light; and circuit design 
which permits measurements of the ac component of a dc voltage or the de com- 
ponent of an ac signal. Circuit design also prevents any dc-loading effect when 
the WV-98A is used to measure ac voltages. 

For measurement of ac voltages at frequencies up to 250 megacycles, the auxil- 
iary WG-301A Crystal-Diode Probe may be used. The WG-301A slips on the 
front end of the WG-299C to form a sturdy, insulated rf probe without the addition 
of an extra cable. When the auxiliary WG-289 High-Voltage Probe is connected 
to the input terminal of the Senior VoltOhmyst, de voltages up to 50,000 volts may 
be measured. 

The RCA WV-98A Senior VoltOhmyst is a versatile instrument, designed to 
give quality performance. A reliable measuring device, it enables the user to make 
a wide variety of accurate electrical measurements in many kinds of electrical 
equipment. 


Specifications 


Electrical 
NOTE: Performance figures are for line voltage of 117 volts, 60 cps. 


DC Voltmeter: 


anges ee oaks oot ee Se eee re 0 to 1.5, 5, 15, 50, 150, 500, 1500 volts 
Input Resistance (With switch on WG-299C set to “DC”) : 

HN il 3: Wa Yoast-tpeamuereee ema ena tet He Geen Wee tad ebela ENN cally SSeS ei aa ae 11 Megohms 
Sensitivityion lo- Va Rang esses esses se are arctan tee at eet neee ee ee 7.3 megohms/volt 
Over=all *Acetracy aces. Se A ee ee eee eee +3% of full scale 

AC Voltmeter: 
Ranges: 
RMS} Values. of Sine! Waves: itu: -secess ee eee 0 to 1.5, 5, 15, 50, 150, 500, 1500 volts 
Peak-to-Peak Values of Sine Waves & Complex Waves...............- 0 to 4, 14, 42, 140, 420, 
1400, 4200 volts 
Overall A cetera cys. 2 tcc sxccesopecate sy aedeme apts ee eke +3% of full scale 


Input Resistance and Capacitance 


(With switch on WG-299C set to “AC-OHMS’’) : 


59°55 50a 50-VivRances sense ee ee ee eee 0.83 meg. shunted by 70 puf 
500-V Range} s5:c 104 Ai tes es, noetieceece eerie eee ee ene 1.3 meg. shunted by 60 py 
1500-V.. Range: 205) 02 0) ieee oe eee 1.5 meg. shunted by 60 pyf 


RCA Senior VoltOhmyst 


Frequency Response: 
NOTE: The response data below are for the 1.5, 5, 15, 50, 150, and 500 volt ranges. 
The 1500-volt range is flat at power-line frequencies. 


(With switch on WG-299C set to “AC-OHMS’”) : 


For source impedance of approximately 100 ohms....................-.-.-------- 30 cps to 3 McO 
For source impedance of approximately 1000 ohms.........................- 30 cps to 500 KcA 
For source impedance of approximately 5000 ohms....................------ 30 cps to 270 Kc° 
For source impedance of approximately 10,000 ohms..................-..-.-.. 30 cps to 80 Kc 
With Crystal Probe WG-301A®......2.-2-----eeeeeeeeee within 10% from 50 Ke to 250 Me 
Maximum Input Voltages: 
MOmVioltaves witli MOxacuvOlLASe | PLESCNt sce ec aneeceec sees cen ses sees acces eneeseceeenscteseoeserteecs 1500 volts 
AC Voltages with no dc voltage present: 
eB nEOET OIG WAYeS Meee SEINE Ne ae el cts, See 1500 volts 
eaketoweakmlonOine pW AVese sie eee lei ele el ace 4200 volts 
eak-locbca korg ComplexnWiAVesies ote eres tats sees iee secs wets sale caticas coseeetsen a 2000 volts 
Combined AC and DC Voltages: 
Sumo) GeV oltaserandeA@* Peak’ Voltace: =) tal Aly nee 2000 volts 
Ohmmeter: 
RESTREROE OOD et ta ae ee ep ey a peat heer 0 to 1000 megohms 


Meter Movement: 
Moree eteut sor full oeale | etlection.<.225 ca! 22a fp ata taesbacvathge ciastatdeosevesti-deeuecse 200. amperes 


Power Supply: 


Wel NOUS. Wea ieee | a Ree ae Mt Paes mya Ug or wee nt set ee me eee 105-125 volts 
(in ge EN Sola Rue IESE ek ie Rg cn oe Fn nO Pra 50/60 cps 
Pepveicae: Combest ay tay aio (WAN 0) GS ap esp) AEs nL Ate tae le a ear he ie lv 6 watts 
Pe aeeetva Gl o=ViOlitcelll) mee aan ene sR eE Te O5Ed NYE LEM ARIA, ae ee I RCA-VSO36 
Mt Wse CHOMP LEMME NAG 3 o.oo ces cocsocce- sete aeneeecnos teasasteasasesececaccdecstven 1 RCA-6AL5, 1 RCA-12AU7 
Mechanical 
Over-all Dimensions: 
SLL RES MS SEL SONY TAS SER RM Avni Uae MITER one ROMMNIDE aE 61% inches 
TST ee ees I hg dat a i a aS Nhe AAR SURE 7 inches 
Cs | Ra RIGS OOS Se Si ead RY a DEE POTTS ET ROPER SOC Dene Tee 334 inches 
rnp armen ewe ae ted Cree Se Bo ere eth vor LE ee teed, 6 pounds 
STEVI Sastre eter ie: Mureeie Cree OEY Js te Blue-grey hammeroid case—satin aluminum panel 
(J Response is up about 10% at 3 Mc. @ Response is down about 10% at 80 Ke. 


A Response is up about 10% at 500 Ke. 


@ Available on separate order. 
© Response is down about 10% at 270 Ke. 


Functions of Controls 


FUNCTION SELECTOR—Applies power to the instrument when this control is 
turned clockwise from the “OFF-TRANSIT” position and selects the measurement 
function of the instrument. When this switch is set to the “OF F-TRANSIT” position, 
power is removed and, a short is placed across the meter terminals to lock meter 
pointer electrically in the zero position, thereby reducing the possibility of damage 
to the meter movement when the instrument is being transported. 

RANGE SELECTOR—Selects the ac- or de-voltage range or the resistance range 
on which the measurement is to be made. 

ZERO control—Used to position the meter pointer at either the left-hand “0” 
position or, when function selector is set to “+-DC VOLTS”, to the zero-center “0” 
position. 

OHMS control—Used to position the meter pointer at the extreme right line on 
the “R” scale when the function selector is set to “R OHMS”. NOTE: The 
WG-299C DC/AC-OHMS Probe and Cable is used for all measurements. The 
cable connector attaches to the front-panel connector of the WV-98A. The ground 
cable, which is permanently attached to the instrument, is connected directly to 
the chassis and serves as a common return point for all resistance and ac- and de- 
voltage measurements. 


Operation and Application 


Use of WG-299C Probe and Cable: 

The WG-299C DC/AC-OHMS Probe and Cable, supplied with the WV-98A, is 
constructed as a single-unit probe and cable and is equipped with a sliding switch 
in the probe body to permit changing the probe characteristics to suit the type of 
measurement being made. When the sliding switch is set forward to the “DC” 
position, a built-in 1-megohm resistor is placed in series with the probe tip and the 
input to the WV-98A. This resistor acts to isolate the instrument from the circuit 
under test when dc-voltage measurements are made and is a part of the over-all 
input resistance of the voltmeter. The switch should always be set to the “DC” 
position when dc-voltage measurements are made and when the WG-301A Crystal- 
Diode Probe is used. 

When the sliding switch is set to the rear or “AC-OHMS” position, the isolating 
resistor is shorted out and the signal or test voltage is fed directly from the probe 
tip to the input of the WV-98A. The switch should always be set to the “AC-OHMS” 


position when resistance or ac-voltage measurements are made. 


RCA Senior VoltOhmyst 


Preliminary Adjustments: 
To prepare the WV-98A for use, make the following connections and adjust- 
ments: 


1. Connect the WG-299C DC/AC-OHMS Probe and Cable to the front-panel 


connector. 


2. Plug the power cord into an ac outlet supplying 105-125 volts at 50-60 eps 
and adjust the controls as follows: 


a. Set the function selector to “+-DC VOLTS” and allow a few minutes for 
the instrument to warm up. 


b. Adjust the ZERO control to position the meter pointer at the left-hand zero 
on the scales. 

c. Turn the function selector to “R OHMS”. The pointer should deflect to 
approximately full scale. 


d. Rotate the OHMS control to position the pointer at the last line on the “R” 
(ohms) scale. 


e. Turn the function selector to the “AC” position, and set the range switch 
to the “1.5V” position. The pointer should deflect back to the left-hand zero. The 
instrument is now ready for use. 


Use of Range Switch and Meter Scales: 


The meter scales on the WV-98A have been designed to provide ease of opera- 
tion and quick readability over a wide range of measurements. Scales have been 
grouped according to the type of measurement for which they are used. The “R” 
scale, at the top of the scale plate, is used only for resistance measurements, and 
all resistance measurements are read from this one scale. All de voltages are read 
from the two scales marked “A” and “B” in Figure 1. The eight remaining scales 
are used only for ac-voltage measurements. The rms values of sine-wave voltages 
are read from scales marked “C”, “D”, “E”, and “F”. The corresponding peak- 
to-peak values are read from scales marked “G”, “H’’, “J”, and “K’’. The particu- 
lar scale which is used for any given function is determined by the setting of the 
range switch. 


Table I has been prepared as an aid in selection of ranges, scales, and multiply- 
ing factors for all measurements which can be made with the WV-98A. 


Because of the wide number of measurement ranges provided on the WV-98A, 
it is often possible to take voltage or resistance reading on two ranges and scales. 
For greatest accuracy in voltage measurements, always use the range which will 
provide an on-scale reading which is nearest to the full-scale point. For example, 
48 de volts can be read from either the 50-volt or the 150-volt range. Because the 


(continued on page 12) 
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Figure 1. WV-98A meter scales 


TABLE 1 
RESISTANCE MEASUREMENTS 


(Set Function switch to “R OHMS” and set WG-299C 
switch to “AC-OHMS’’.) 


Resistance to Set Range Read from Multiply 
be measured Switch to: Seale Reading by 
0.2 to 1000 RX1 R 1 
1000 to 100002 RX 10 R 10 
10000 to 1000002 R X 100 R 100 
1000002 to 1 MEG R X 1000 R 1000 
1 MEG to 10 MEG RX 10K R 10000 
10 MEG to 100 MEG R X 100K R 100000 
100 MEG to 1000 MEG RX 1 MEG R 1 MEG 


DC. VOLTAGE MEASUREMENTS 


(Set Function switch to ““—DC VOLTS” or “+DC VOLTS” and 


set WG-299C switch to ““DC’’.) 


Voltage to Set Range Read from Multiply 
be measured Switch to: Seale Reading by 
0.02 to 1.5V 15 Vi B 1 
1.5V to 5V 5V A 1 
5 to 15V 15V B 10 
15 to 50V 50V A 10 
50 to. 150V 150V B 100 
150 to 500V 500V A 100 
500 to 1500V 1500V B 1000 
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AC RMS VOLTAGE MEASUREMENTS 
(Set Function switch to “AC” and set WG-299C switch to “AC-OHMS”’.) 


To get equivalent 
RMS voltageto Set Range Readfrom Multiply peak-to-peak value: 
be measured Switch to: Scale Reading by Use Multiply 


Scale by 
0.1 to 1.5V 1.5V F 1 K 1 
1.5V to 5V 5V E if J 1 
5 to 15V 15V D 1 H 1 
15 to 50V 50V ¢ 1 G 1 
50 to 150V 150V D 10 H 10 
150 to 500V 500V c 10 G 10 
500 to 1500V 1500V D 100 H 100 


AC PEAK-TO-PEAK VOLTAGE MEASUREMENTS 
(Set Function switch to “AC” and set WG-299C switch to “AC-OHMS”.) 


Peak-to-peak To get equivalent 


Set Range Readfrom Multiply RMS value: 
voltage to i : ———————— 
b d Switch to: Seale Reading by Use Multiply 
e measure 
Scale by 
0.2 to 4V 4.0V K 1 F ] 
4to 14V 14V J 1 E 1 
14 to 40V 40V H il D 1 
40 to 140V 140V G 1 G 1 
140 to 400V 400V H 10 D 10 
400 to 1400V 1400V G 10 C 10 
1400 to 4200V 4000V H 100 D 100 


NULL INDICATIONS (DC VOLTS) 
(Set Function switch to “_| DC VOLTS” and set WG-299C switch to “DC”’.) 


Voltage to Set Range Read from Multiply 
be measured Switch to: Seale Reading by 
—15 to —-.150V) 1.5V B 1 
Oe tOn ioe Vi 5V A 1 
010: OV. 15V B 10 
—25 to +25V 50V A 10 
—75 to +75V 150V B 100 
—250 to +250V 500V A 100 
—750 to +750V 1500V B 1000 
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50-volt range will provide a reading nearest the full-scale point, the 50-volt range 
only should be used if a reading of best accuracy is to be obtained. This general 
rule applies to all ac- and de-voltage ranges. For ohms measurements, however, 
the range selected should be the one which provides a reading nearest the center of 
the scale because the VoltOhmyst provides the most accurate readings at mid- 
scale points. 

For some measurements it will be necessary to use a multiplying factor with 
the scale reading to obtain the correct reading. The required multiplier is indicated 
by the setting of the range switch. These ranges correspond to the full-scale values 
shown on the right side of the meter scales. For example, when the range switch is 
set to the 500-volt position for a de-voltage measurement, the “A” scale (Figure 
1) is used. Because this scale has a full scale value of “5’’, it is necessary to 
multiply any readings on this scale by 100 to obtain the correct value. 


DC-Voltage Measurements: 

NOTE: The sliding switch on the WG-299C should be set to “DC” for all de- 
voltage measurements. Maximum input voltages must not be exceeded. See 
“Specifications” and “Safety Precautions”. 

The WV-98A has seven dc-voltage ranges: 0 to 1.5, 5, 15, 50, 150, 500, and 
1500 volts. Although the meter is protected against burn-out under ordinary over- 
loads, it is good practice to make a trial measurement at a range setting higher than 
the voltage expected. Continued or repeated overloads may impair the accuracy 
of the movement. To measure dc voltages, proceed as follows: 

1. Set the function selector to “+-DC VOLTS” or to “—DC VOLTS”, as re- 
quired. 

2. Connect the clip of the ground cable to ground. 

3. Set the range selector to a range position higher than the voltage to be meas- 
ured. 

4. Touch or connect the probe tip to the high side of the ‘source voltage. 

5. Reset range selector to a position which gives a reading nearest to full scale. 

6. Read the de voltage from the scale corresponding to the range selector setting. 


Zero-Center Indication: 


Zero-center indication is frequently useful because it allows observation of 
either positive or negative dc-voltage excursions without the necessity of resetting 
the function selector. 

1. Set the function selector to “+-DC VOLTS”. 

2. Rotate the ZERO control to position the pointer at the center “> \”, which 
is located near the bottom center of the meter dial. If the ZERO control does not 
have sufficient range to center the pointer, switch the function selector to “—DC 
VOLTS®. 

3. Set the range selector to a position at least twice the voltage to be measured. 

4, After a test reading has been made, the range control may be set to the lowest 
position which allows the pointer to remain on the scale. 


12° 


RCA Senior VoltOhmyst 


Resistance Measurements: 

NOTE: The sliding switch on the WG-299C probe should always be set to “AC- 
OHMS” when resistance measurements are to be made. Before resistance measure- 
ments are made, the power should be removed from the equipment under test, and 
any capacitors should be discharged so that no voltages are present on them. 

1. Set the function selector to the “R OHMS?” position. 

2. Set the range selector to the “R x 10” position. 

3. Short the probe tip to the ground cable and adjust the ZERO control to posi- 
tion the pointer at the left-hand “0”, if necessary. 

4. Separate the probe tip from the ground cable. The meter pointer should de- 
flect to full scale. If the meter pointer does not deflect to exactly full scale, use the 
OHMS control to obtain full deflection. 

5. Connect the clip of the ground cable to one terminal of the resistance to be 
measured. 

6. Touch or connect the probe tip to the other terminal of the resistance to be 
measured. 

7. Reset the range control to give a convenient deflection on the “R” (ohms) 
scale. 

8. Multiply the reading on the “R” scale by the factor indicated by the range 
control setting. 

CAUTION: Low-current, low-resistance devices, such as thermocouples and 
meter movements, may be damaged unless a range higher than “R x 10” is used 
because the WV-98A applies up to 1.5 volts across the resistance under measure- 
ment when the range control is set at “R x 1” or “Rx 10”. 


Measurement of Resistance Values Above 1000 Megohms. 


The leakage resistance of small mica and paper capacitors is usually above 
1000 megohms. The circuit shown in Figure 2 can be used to measure resistance 
values above 1000 megohms. An external dc-voltage source between 20 and 500 


WG-299C SET 
Rx TO OG? 
RESISTANCE 
BEING MEASURED 


EXTERNAL 
VOLTAGE 


S SUPPLY SENIOR 
VOLTOHMYST 
GROUND LEAD 


92CS-7923R2 


Figure 2. Circuit for resistance measurements above 
1000 megohms 
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volts is utilized to obtain a measurable pointer deflection. Make circuit connections 
as shown in Figure 2 and proceed as follows: 

1. Set function selector to “-+-DC VOLTS” and measure the voltage at point B. 

2. Measure the voltage at point A. 

3. Compute the unknown resistance from the following formula: 

11 [(Volts at “A’?)—(Volts at “B’’) | 
(Volts at “B”) 

EXAMPLE: The value of an unknown resistance is to be determined with the 
circuit of Figure 2. An external voltage of 500 volts is applied. The WV-98A 
measures 2.5 volts at “B”, and 500 volts at “A”. Then, 

Ls LE(S002.5) 
745) 


Rx (megohms) = 


Rx == 2200 megohms (approx. ) 


AC-Voltage Measurements: 


CAUTION: Maximum input voltages must not be exceeded. The accuracy of 
meter indications is dependent upon the frequency of the ac voltage being meas- 
ured, the waveshape, repetition rate, and the impedance of the voltage source. See 
“Specifications”, page 6, and the section below for additional information. 

The switch on the WG-299C Probe should be set to “AC-OHMS” for all ac- 
voltage measurements. 

1. Set the function selector to “AC”. 

2. Adjust the ZERO control if necessary to position the meter pointer at the 
left-hand “0”. 

3. Set the range control to a position considerably higher than the voltage to be 
measured. 

4. Connect the ground cable to the ground side of the voltage to be measured. 


Cathode of 

Vertical Br Ve 

Output Tube p—-p 
Input to 2nd 

Video TANS 
Amplifier p-p 
Figure 3. Typical television 
waveforms 

Horizontal 
Oscillator 70 v. 
Trans former a 


Input Across 

Hori zontal— 1150 v. 

Deflecting p=P 
Coils patente sa J 
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5. Touch or connect the probe tip to the high side of the source voltage. 
6. Reset the range control for a convenient deflection. 
7. Read the ac voltage from the scale corresponding to the range control setting. 


The meter scales of the WV-98A are calibrated in both rms and peak-to-peak 
voltages. Peak-to-peak voltage values are read from the red scales marked “‘P-P”’; 
rms values of sine waves are read from the black scales marked ““RMS”’. 

NOTE: When it is desired to know which peak-to-peak scale is used, the indica- 
tion is taken from the markings on the range-switch positions. Position 1, for 
example, is labeled “1.5V” and “4.0V”. These figures correspond to the full-scale 
values of the corresponding rms and peak-to-peak scales. (Scales “F’’ and “K” 
in Figure 1.) 

Examples of typical voltage waveforms found in television circuits are shown in 
Figure 3. Examples of other types of basic waveforms which can be measured 


by the WV-98A are shown in Figure 4. 


SINE SQUARE COMPLEX 
WAVE WAVE + PULSE PULSE WAVE 


RMS 
aban: 7 ads —-—~VALUE OF 
PEAK-TO- ! VOLT SINE WAVE 


PEAK 


METER 
READING 


92CS-7545 


Figure 4. Typical voltage waveforms 


The instrument has a maximum rated input for non-symmetrical waveforms 
of 2000 peak-to-peak volts. Sine waves and symmetrical complex waves up to 4200 
peak-to-peak volts can be measured with somewhat reduced frequency response. 
(See Maximum Input Voltages and Footnote under “Specifications’’.) 

Reliable ac voltmeter readings can be assured only if the characteristics of the 
voltmeter are compatible with the characteristics of the circuit under test. When 
the WV-98A is used to measured ac voltages, the ““Specifications” on page 6 should 
be considered. Information on input resistance and capacitance, frequency re- 
sponse, and pulse response is given. 

It should be remembered that when the instrument is connected to any voltage 
source it may cause a loading effect on the circuit and result in a reduced voltage at 
the test point. When the instrument is not used in accordance with the conditions 
given under “Specifications”, the normal operating voltages of the circuit may 
change, resulting in an erroneous reading of normal operating voltages. 

When any voltmeter is used to measure ac voltages, certain precautions in the 
interpretation of readings are necessary because connection of the meter to the 
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circuit may cause some disturbance. This is also true of the vacuum-tube volt- 
meter but its high input impedance minimizes such disturbances. The amount of 
circuit disturbance caused by the voltmeter is usually reflected in a decreased 
circuit voltage, the amount of decrease being dependent upon the characteristics of 
both the voltmeter and the test circuit. 

For example, inaccurate readings of normal circuit conditions can be obtained 
from any one or a combination of the following conditions: 

1. If measurements are made in high-impedance circuits, the instrument will 
cause loading of the circuit to a degree dependent upon the ratio of the circuit 
impedance to the voltmeter impedance. As this ratio increases, the loading effect 
of the voltmeter is increased with a corresponding change in the normal operating 
conditions of the circuit. 

2. If the capacitance of the circuit is low in relation to the input capacitance of 
the voltmeter. 

3. If the frequency of the source voltage is higher than the upper frequency 
rating of the voltmeter. 

4. If the voltage waveform in the test circuit consists of narrow pulses with a 
low repetition rate. 

The last of these four conditions needs careful consideration in order to interpret 
correctly the peak-to-peak readings of the Senior VoltOhmyst. The values of the 
circuit capacitors and resistors used in the peak-to-peak rectifier circuit of the 
WV-98A have been chosen to give a discharge time which will provide a reliable 


MEASUREMENT OF RECTANGULAR PULSES 
DEFINED BY POINTS IN AREA ABOVE CURVE 
HAS SAME ACCURACY AS THAT OF A SINE- 
WAVE MEASUREMENT WITHIN 2 PER CENT. 
FOR A SOURCE IMPEDANCE OF 50 OHMS OR 


MINIMUM PULSE WIDTH—MICROSECONDS 


100 
PULSE REPETITION RATE-P 


e 
= 


00 
SES/SEC. 
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Figure 5. Pulse response capability of the WV-98A 
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peak-to-peak reading over its specified frequency range. If pulses of extremely 
short duration are applied to the rectifier circuit, the capacitors may not charge to 
the peak-voltage value of the pulse. If pulses with a low repetition rate are applied 
to the rectifier circuit, the capacitors will dissipate an appreciable part of the 
charge by the time the next pulse is applied. As a result, the capacitors are not 
charged to the full peak-to-peak value of the voltage. Therefore, both the rms and 
peak-to-peak voltage indications will be lower than the true value of the applied 


voltage. 
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NOTES: 


ALL CAPACITORS IN MMF UNLESS NOTED. 
ALL RESISTORS 1/2 WATT UNLESS NOTED. 

ALL S5WHTCHES SHOWN IN MAX. CCW POSITION 
@ OENOTES SCREWDRIVER ADJ. 


Figure 6. Schematic « 
For differences in switch wiring for instruments 
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CIRCUITRY FOR INSTRUMENTS WITH SERIAL 
N2£’S FROM 5551 TO 15550. 


R5 
10K 


INSERT A 


CIRCUITRY FOR INSTRUMENTS WITH SERIAL 
Ne’S FROM 5O0I TO 5525. 


1G P| 
II7V - 60~ 


266698 -1E 
INSERT B 


gram of the WV-98A. 
serial numbers below 15600, see inserts A and B. 
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Replacement Parts List 
WV-98A Senior VoltOhmyst 


Description 


Capacitors 


Special tubular: 0.1 uf +20%, 
1000 volts....... 
Trimmer: 6.0-30 ywuf, 500 volts 
Paper, molded: 0.047 uf +20%, 
AQOVOlSHE yn: tuts A ene oe 
Paper, molded: 0.01 pf +20%, 
ADO OLMS Seu i eae ia ee 
Electrolytic, dry: 10 uf-10% 
= 10097150 Volts tree 
Same as C5 


Rectifier: selenium, 35 ma 
Lamp: neon 
Connector: chassis mounting 


210098 
210097 


73553 


56234 


210109 


484.74 
210110 


.|210092-A 


Cord: power cord, 18” ‘long - 
with plug... 


Resistors 


Carbon film: 900,000 ohms 
eNO OT WACtS Pewee ess cee ties 

Carbon film: 324,000 ohms 
DEO wath sd cake 

Carbon film: 150,000 ohms 
+1%, % watt 

Variable: 10,000 ohms +20%, 


Variable: 15,000 ohms +20%, 
LER SESV A Cee | MORE Rad a RN re Se 
Composition: 1.5 meg £5%, 


Carbon film: 7 meg +1%, 


Composition: 18,000 ohms 
+5%, 4% 
Composition: 1500 ohms +5%, 


Composition: 47,000 ohms 
45%, % watt 
Variable: 500 ohms +20%, 


Composition: 68,000 ohms 
Sea. aati eae eeu areees 
Composition: 15,000 ohms 
+5%, 4% watt 
Same as R12 


Composition: 1000 ohms +5%, | 


Composition: 180,000 ohms 
+10%, % watt 


70392 
210103 
210105 

56483 


210099 
210100 


210101 


210102 
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Description 


Carbon film: 2 meg +1%, 
V6 watt 
Carbon nls 700,000 ohms 
+1%, 1 
Carbon nie 200,000 ohms 
Se Te, Yo abt ahead tee 
Carbon film: 70,000 ohms 
+1%, % watt 
Carbon film: 20,000 ohms 


Carbon film: 2.12 meg +1%, 
14 watt 

Carbon film: 7 
+1%, 4% 

Carbon iim: 201, 000 ohms 


Fore ie 100,000 ohms 
+1% 


Composition: 100,000 ohms 
+5%, 4% watt 

Composition: 10,000 ohms 
+5%, 4% watt 

Same as R20 

Composition: 100 ohms +5%, 


Composition: 150 ohms, 14 watt 
Switches 
Switch: rotary, wafer type, 5 
positions, 2 sections, 8 circuits 
Switch: rotary, wafer type, 7 
position, 4 section, 5 circuit. . 
Transformer: power, 117 v., 


ODE pS akan Ne oe eee 2 


Miscellaneous 


Clip: alligator. 

Clip: alligator slide fit for 0.080 
dia. probe tip terminal and 
must be slide fit for 0.080 dia. 
probe tip. . eae 

Clip: battery. 

Ground Lead: includes 
alligator clip 


When ordering replacement parts, include the stock number and description of the part, as well as the serial 
number and code number of instrument. Parts should be ordered throygh a local RCA tube and parts distributor. 


212091-A 


210096 


.| 210088 


210108 
48996 


Description 


Handle: case carrying handle, 


Knob: control, blue 

Knob: black rubber 

Meter case: front, plastic 

Socket: tube, 7 pin miniature. . 

Socket: tube, 9 pin miniature. . 
WG-299C DC/AC-Ohms Probe 

and Cable 

Bushing, tip: for front housing 

Connector: internal, brass, for 
CADENCE AN sa cieite ogee A 

Connector, cable: female, with 
set screw 

Shell: front end, blue.......... 

Shell: middle section, with 
shield, bushing, and insulator 

Shell: rear section, blue........ 

Spring, coil: for front end 

Spring, switch: with insulator. . 

Tip, probe: with switch slide 
and l-meg. resistor........ 

Washer, tip 


WG-299B DC/AC-Ohms Probe 
and Cable 
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210093 
204717 
212148 

94878 
210287 
210106 
210107 


212161 


.| 2L0190-A 


203574 
210195-A 


213664 
210202-A 
210197 
213665 


. .| 212160 


212163 


Bushing, tip: for front housing | 212161 
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Description 


Connector: internal, brass, for 


Connector, cable: female, with 
set screw 
Shell: front end, blue.......... 
Shell: middle section, with 
shield, bushing, and insulator 
Shell: rear section, blue. 
Spring, coil: for front.end. 
Spring, switch: with insulator. . 
Tip, probe: with switch slide 
and |-meg. resistor 


WG-299A DC/AC-Ohms Probe 
and Cable 


Subassembly: consisting of: 
probe shell, shield, bushing 
and insulator, probe tip, 
switch, and l-meg. resistor. 

Bushing: for probe tip 

Shell: front molding 

Shell: rear molding 

Spring: for probe tip 

Connector, cable: female....... 

Connector, internal: for cable. . 


210190-A 


203574 
210195 


212159 
210202-A 
210197 
212162 


212160 


| 212163 


211400 
210196 
210195 
210202 
210197 
203574 
210190 


Special Applications 


In addition to maintenance and service applications of the WV-98A in ac, de, af, 
and pulsed electronic and electro-mechanical equipment, the instrument may be 
used with versatility in numerous special applications. The special applications 
described below will help to illustrate the wide range of usefulness of the instru- 
ment. 


Oscillator Grid-Bias Measurement. The negative dc voltage developed at 
the grid of an oscillator tube is proportional to the amplitude of oscillation. The 
impedance of these circuits is usually high and any test instrument inserted into 
the oscillator must be of sufficiently high impedance so as not to change appreciably 
the total value of the circuit impedance. The WV-98A is well suited to measure- 
ments of this nature. To measure grid bias, the instrument should be set up on 
the appropriate de-voltage range and the switch on the WG-299C Probe set to “DC”. 

Comparative voltage readings should be taken on each band of a multiband 
receiver and the main tuning capacitor should be rotated through each band while 
the bias is being measured. 


AGC/AVC Voltage Measurements. The WV-98A can be used to measure 


age or ave voltage at the diode-load resistor, along the bias buses, or at the grids of 
the controlled tubes. 


Output Indication. The Senior VoltOhmyst is a useful instrument for meas- 
uring output in the alignment of radio and television receivers. In these applica- 
tions, the switch on the WG-299C€ Probe is set to “DC” and the probe connected 
to the load resistor of the second detector in AM and TV receivers while the circuit 
components are adjusted for optimum output. In an FM receiver, the probe is 
connected to the limiter load resistor. The zero-center feature of the WV-98A is 
particularly useful in alignment of FM discriminators. : 


Bias-Cell Voltage Measurements. These small voltages can be measured 
accurately by the WV-98A. The expanded voltage scales 0 to 1.5 and 0 to 5 volts 
provide easy-to-read indications of small voltages, an important feature where bias 
voltages are critical. 


Detection of Gassy Tubes. Gassy tubes frequently may pass the check of an 
ordinary tube tester but cause improper functioning of equipment in which they 
are installed. The presence of gas in an output tube or ave-control tube, for ex- 
ample, can impair the function of the entire receiver. In an RC-coupled circuit, 
the presence of a positive voltage at the grid of a tube usually indicates a gassy 
tube or a detective coupling capacitor. Check the socket grid-pin voltage with the 
tube removed. If no positive voltage is present, the tube is probably defective 


Insulation-Resistance Measurements. Current leakage through the dielec- 
tric of capacitors and insulation of coils, transformers, cables, and other com- 
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ponents can be measured with the WV-98A in terms of resistance. Values of 
leakage resistance above 1000 megohms can be measured with the circuit shown 
in Figure 2. 

When resistance measurements are made, the probe of the WV-98A is always 
positive with respect to the ground cable. This arrangement facilitates the measure- 
ment of leakage resistance in components such as electrolytic capacitors where 
polarity must be observed. 


DBM Measurements. The graph on page 23 can be used to determine dbm 
values corresponding to rms ac-voltage values across a 600-ohm resistive load. A 
dbm value is defined as the number of decibels above or below a reference level 
of 1 milliwatt in 600 ohms at 1000 cycles. Zero dbm, therefore, would indicate 
a power level of 1 milliwatt; 10 dbm, 10 milliwatts; and 20 dbm, 100 milliwatts. 

The graph makes possible rapid conversion of rms voltages to corresponding 
dbm values. Associated power levels can be read along the top of the graph. If the 
rms voltage is measured across a resistive load other than 600 ohms, the correction 
factors given below must be added algebraically to the dbm values read from the 
graph in Figure 7. For resistive loads not given in the table, the following 
formula should be used for determining the correction factor: 


Correction Factor = 10 log 
where R is the load in ohms. If R is greater than 600 ohms, the correction factor 
is negative. 

Because dbm are defined with respect to a 600-ohm load, power levels cor- 
respond to voltage values. DBM can be measured in terms of rms voltages across 
a 600-ohm resistive load. For example, 0.775 rms volt indicates 0 dbm and 7.75 
rms volts indicate 20 dbm. While these measurements must be made with a sine 
waveform to avoid waveform error, any frequency can be used which is within the 
range of the WV-98A. The decibel and ear-response curves have their closest 
correlation at 1000 cycles. 


Resistive Load 
at 1000 cps DBM* 


*DBM is the increment to be added algebraically to the 
dbm value read from Figure 7. 
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MILLIWATTS IN 600-OHM RESISTIVE LOAD AT 1000 CPS 
10 100 


OBM( DECIBELS: REFERENCE LEVEL,!|MW IN 600 OHMS AT 1000 CPS) 


.7 75 
A.C. VOLTS(RMS) MEASURED ACROSS 600-OHM RESISTIVE LOAD AT 1000 CPS 
92CS-7130 


Figure 7. Graph for conversion of rms voltages to dbm values 


Accessories 


Available on Separate Order 


When the WG-301A Crystal-Diode Probe is used with the Senior VoltOhmyst, 
the usable frequency range is extended to 250 megacycles. This probe consists 
of a germanium rectifier and an RC network in a polystyrene housing. The probe, 
which slips onto the front of the WG-299C Probe and Cable, eliminates the need 
for an extra cable. 

The WG-301A may be used in rf circuits to measure sine-wave voltage values 
up to 20 rms volts in the presence of de voltage as high as 250 volts. The over-all 
frequency range of the probe is from 50 Ke to 250 Me. All rf voltages are read 
from the de scales in terms of rms volts for sine waves. For example: A reading 
of 5 volts de indicates that the sine wave being measured has an rms value of 5 
volts. The all-over accuracy of the WV-98A when used with the WG-301A is 
=a LO: 
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DC voltages as high as 50,000 volts can be measured directly by the WV-98A 
when the WG-289 High-Voltage Probe is used. The probe uses the WG-206 Multi- 
plier Resistor, having a value of 1090 megohms, to present an over-all voltmeter 
input resistance of 1100 megohms. With a multiplying factor of 100, the Senior 
VoltOhmyst provides six full-scale positions of 150, 500, 1500, 5000, 15,000, and 
50,000 volts. Do not measure voltages higher than 50,000 volts, because the 
maximum voltage rating of the probe may be exceeded. The extremely high 
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Figure 8. Accessories available on separate order 


impedance of the WG-289 is especially desirable when it is necessary to measure 
voltages found in phototubes, Geiger-Counter tubes, television, and other high- 
impedance circuits which would not function properly if loaded down by a low- 
impedance voltmeter. 

The WG-289 High-Voltage Probe offers distinct advantages in high-voltage 
circuits as well as low-voltage circuits characterized by high impedance or poor 
regulation. 
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Circuit Description 


The operation of the Senior VoltOhmyst centers around a vacuum-tube bridge 
circuit using a 12AU7 twin-triode. (See schematic diagram, page 18.) When 
this bridge is properly balanced, the voltages at the two plates will be equal 
and the 200-microampere meter, connected between the plates, will read zero. 

When a positive voltage is applied to the grid of triode section 1, the current 
through the left half of the bridge is increased, causing the voltage at the plate of 
this section to decrease. This current also flows through the common cathode re- 
sistor, increasing the voltage drop across it, and biasing the grid of triode section 2 
in a negative direction. This causes a voltage increase at the plate of triode section 
2. The difference in potential across the meter causes current to flow through the 
meter from the plate of section 2 to the plate of section 1. 

When the WV-98A is used to measure ac voltage, the voltage is first rectified by 
an RCA-6AL5 twin-diode which serves as a full-wave peak-to-peak rectifier. This 
tube, shown as V 1 on the schematic diagram, has associated components chosen 
to give the circuit a long time constant. When the ac signal swings negative, C 3 is 
charged through the left-hand diode section to the negative peak value of the volt- 
age. As the voltage starts in a positive direction, this diode section becomes noncon- 
ducting and the charge on C3 is prevented from discharging. As the ac signal 
swings positive, the positive peak is added in series with the charge on C 3 and is 
applied to the plate of the right-hand diode section. C4 charges to a value equal 
to the sum of the positive and negative peaks. Because of the relatively long time 
constant of the circuit, the voltage across C 4 will be maintained at the peak-to-peak 
value of the applied ac voltage. A portion of this voltage is then applied as a de 
voltage to the grid of triode section 1 of the 12AU7 bridge tube and the circuit 
action is the same as described above. 

_ When the ac-signal rectifier is connected, however, contact potential within the 
tube causes a small amount of voltage to appear at the left-hand grid of the 12AU7, 
resulting in a slight unbalance of the bridge and a small meter deflection. To 
counteract this effect, a small voltage, taken from the AC ZERO control, is fed back 
to the grid of triode section 2 of the 12AU7. This voltage is used to correct for the 
contact potential of the ac-signal rectifier. 

When the instrument is set up to measure resistance, ac voltage, or de voltage, 
it is impossible for any voltage applied to the test probes to be applied directly to 
the meter itself. As shown in the schematic diagram, the meter is isolated from the 
source voltage by the 12AU7 bridge tube. This current limitation provided by 
the 12AU7 and its associated components decreases the danger of overloading the 
meter. 
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Maintenance 


(See “Safety Precautions”, page 4) 

The WV-98A Senior VoltOhmyst is manufactured, tested, and calibrated under 
strict engineering supervision. If the instrument should require adjustment or 
repairs, the procedures outlined below should be followed. 

The schematic diagram of the WV-98A is shown in Figure 6. Locations of 
calibration controls are shown in Figure 9. If it becomes necessary to replace 
any of the component parts, only RCA replacement parts or their equivalents 
should be used. Replacement parts should be ordered from a local RCA tube 
and parts distributor and the code and serial numbers of the instrument, as well 
as the stock number of the replacement parts, should be specified in the order. 
Stock numbers and descriptions should be obtained from the Replacement Parts 
List on pages 20 and 21. 


Mechanical Zero Adjustment: 

The meter pointer should rest at the left-hand zero mark when the function 
selector is turned to the “OFF” position. If the pointer should come to rest at 
a deflected position, the position may be corrected mechanically as follows: 

1. Remove the moisture-proof meter-adjustment plug. 

2. Insert a scriber or similar tool to engage the zero-adjustment lever, and 
move the lever laterally as required to bring the pointer to “0”. 

CAUTION: Extreme care must be taken to prevent insertion of the tool to a 
depth which will injure the pointer spring. The meter warranty does not cover 
such damage. 

3. Replace the meter-adjustment plug. 


Anti-Static Solution: 


The inside of the plastic meter case has been coated with a special anti-static 
solution to eliminate static effects on the action of the pointer. If the meter-pointer 
action becomes erratic, the condition of the coating may be checked by vigorously 
wiping the outside of the meter window with a clean, soft, dry cloth. If the anti- 
static coating has lost its effectiveness, the meter pointer will move off zero and 
remain there for several minutes. VoltOhmyst owners whose registration cards 
are on file at the RCA Camden, N. J. office may obtain a free l-ounce bottle of 
coating by writing to RCA, Order Service, Building 60, Camden, N. J. 


Electrical Balance Check: 

1. Set the function selector to “-++~DC VOLTS” and allow the WV-98A to 
warm up for 15 minutes. 

2. Rotate the ZERO ADJ control. It should be possible to set the meter pointer 
at either zero or 60% of full-scale deflection on any range. 

3. Set the SELECTOR control to “—-DC VOLTS”. 

4. Rotate the ZERO ADJ control. It should be possible to set the meter 


pointer at either zero or 10% of full-scale deflection on any range. 
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5. If the conditions given in steps 2 and 4 above cannot be satisfied, there is 
an unbalance between the two triode sections of the 12AU7 bridge tube and it 
should be replaced. See the section on Tube Replacement below. 


Calibration 


The calibration of the WV-98A should be checked after any internal adjust- 
ments are made or after any of the component parts are replaced. If recalibration 
is necessary, the instrument should first be recalibrated on de voltage as follows: 

NOTE: The accuracy of calibration cannot exceed the accuracy of the standards 
employed. 


DC-Voltage Calibration: 


1. Check the mechanical zero position of the pointer. If necessary, zero the 
pointer as described above. 

2. Turn the function selector to “+-VOLTS” and allow the WV-98A to warm 
up for at least 30 minutes. 

3. Check the line voltage. The WV-98A should be calibrated at 117 volts, 
60 cycles. 

4, Rotate the ZERO ADJ control to bring the pointer exactly to zero. This 
control should not be readjusted during the rest of the calibrating procedure. 

5. Set the range control at “SOV”. 

6. Connect the Ground Cable clip to the negative terminal of a de voltage 
source supplying exactly 50 volts. The switch on the WG-299C should he set to 
“DC”. Connect the probe to the positive terminal of the source voltage. 

7. With a screw driver, adjust the “+-DC CAL” potentiometer R6 to bring 
the pointer exactly to the 50-volt mark on the scale. (See Figure 9 for loca- 
tion of calibration controls.) 


+DC CAE. {DE CAL: 


Figure 9. Locations of calibrating controls 


8. Reverse the test lead connections at the voltage source. 

9. Set the function selector to “—-VOLTS”. 

10. With a screw driver, adjust the “—DC CAL” potentiometer R4 to bring 
the pointer exactly to the 50-volt mark on the scale. 

1]. Check the remaining de-voltage ranges against other de sources of known 
accuracy which provides full-scale deflection. 
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AC-Voltage Calibration: 

To calibrate for ac voltage, proceed as follows: 

1. Set the switch on the WG-299C to “AC-OHMS”. 

2. Set the function selector to “AC VOLTS”. 

3. Set the range selector to “1.5 VOLTS”. 

4. Short the WG-299C probe to the ground clip and adjust the AC ZERO 
potentiometer, R15 so that the pointer rests exactly at zero. If a zero meter 
reading cannot be obtained, replace the 6AL5. See “Tube Replacement”, below. 

5. Set the range control to “50V”. 

6. Apply 50 volts, 60 cps between the ground lead and the tip of the probe. 
The meter reading should be within +3%. If the accuracy is not within this 
figure, adjust the AC CAL control, R5, (See Figure 9 for locations of calibrating 
controls) to give full scale deflection of the meter pointer. 


AC Compensation Adjustment. 

1. Set the switch on the WG-299C to “AC-OHMS”’. 

2. Set the function selector to “AC VOLTS”. 

3. Set the range selector at the 500-volt range. 

4. Set meter pointer at zero. 

5. Set the range selector at the 150-volt range and apply an ac signal of 
150 volts at a frequency of approximately 100 Ke to the test leads. With the 
150-volt 100 Ke signal applied, adjust C2 with a screw driver for a reading of 
exactly 150 volts (C2 is located on the rear apron of the chassis). 


Ohms Adjustment 


NOTE: The battery must be installed for all resistance measurements. 

1. Set the function selector to “+-VOLTS” and make certain the pointer is 
at zero. 

2. Turn the function selector to the “OHMS” position. 

3. Set the range control to “RX1”. 

4. Adjust the OHMS ADJ control for full-scale deflection. 

5. Turn the range switch to the “RXIMEG” position. The meter pointer should 
read above 1000 on the resistance scale. If the pointer indicates a lower value, 
there is excessive leakage in the ohmmeter circuit. 

If it is necessary to readjust the OHMS ADJ control when changing from a 
low-range position to the “RXIMEG” position, refer to the section on TUBE 
REPLACEMENT below. If it is impossible to obtain full-scale setting of the 
pointer with the OHMS ADJ control and correct ac and de voltage readings can 
be obtained, the battery should be replaced. 


Tube Replacement 


All tubes supplied originally with WV-98A have been thoroughly aged by 
operating them for several hours before installation in the instrument. This 
preliminary conditioning of a new tube helps to insure stability and dependable 
performance. 
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If a new tube is installed without prior aging, it may be necessary to rezero 
the instrument when it is switched from the lowest to the highest dc-voltage range. 
This operating inconvenience may be corrected by aging the tube as follows. 

A suggested preaging method for the 12AU7 is to operate the plates at 115 
volts de with the grids and cathodes connected to the B— source. Heaters should 
be operated at 6.3 volts, 60 cps. The tube should be aged for approximately 12 
hours before it is installed in the instrument. The calibration should then be 


checked. 


An alternate, and usually satisfactory, aging procedure consists of operating 
the new tube in the WV-98A for approximately 36 hours, after which time the 
instrument may be recalibrated. If this procedure is unsatisfactory, the first aging 
procedure should be followed. 


If it becomes necessary to replace the 6AL5, the tube can be aged for a 
minimum period of 36 hours by operating it in the instrument. After this period 
of time, the calibration should be checked according to the procedure outlined 


under “‘AC Calibration Check’’. 


Battery Testing 


CAUTION: Do not allow exhausted cells to remain inside the case of the 
WV-98A as chemicals from deteriorated cells may damage the instrument. 


The battery should be tested frequently -to insure accuracy of resistance 
measurements. It may be tested as follows. 


1. Turn function selector to “OHMS”. 

2. Set range control to “RX1” position. 

3. Rotate the OHMS ADJ Sanit! to bring the pointer to full-scale deflection. 
4. Short the Ghms Cable to the Ground Cable for about 10 seconds. 


5. Open the short circuit and observe the scale indication. Any appreciable 
deviation from full-scale deflection indicates weak cells which should be replaced. 


RCA Repair Service 


RCA maintains a complete repair service for the adjustment, calibration, and 
maintenance of RCA test equipment. If it becomes necessary to service this equip- 
ment, the report forms enclosed in this booklet should be filled out as described. 
It is important that: 

1. Test equipment be packed carefully. 

2. A full description of the trouble be included in the report. 

3. All probes, cables, and test leads used with the equipment be included in 
the shipment. 

Attention to these details will help prevent damage in transit and delay in 
repairs. 
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Test Equipment Service Report 


If this instrument requires repair consult your authorized RCA Test Equipment Distributor who 
can direct you to a repair depot in your area; or write to: 


Radio Corporation of America 
Electron Tube Division 

Test Equipment Section, Bldg. 60-1 
Camden, New Jersey 


If the instrument is in warranty, it will be repaired without cost. 


Please fill out the following form in duplicate. Enclose the original with the instrument and keep 
the duplicate for your records. 


To avoid delay in repairs: 


1. Be sure to enclose all test leads and probes with instrument. 
2. Pack carefully to avoid damage in shipment; test equipment is delicate. 
3. Do not ship by parcel post. Use railway express or motor freight. 


Date “ 19 
Name of instrument (ype Now =e Serial'No: 
Is instrument believed to be in warranty? (] Yes [) No 


If , according to our records the instrument is out of warranty, please indicate your choice. 


(J Repair without quoting cost (J Quote cost before making repairs 


Description of trouble: 


What appears to be wrong? 


Which controls do not work? 


Owner: ' 


Name 


Street 


City Zone State 


THIS SPACE FOR DISTRIBUTORS ONLY: 


(J) Ship instrument 
to distributor 


Dist. Name 


(] Ship instrument 
directly to owner Street 


(J Instrument is for stock () Return in 
new carton 


Trademark(s) ® Registered 1CE-106B 10/58 
Marca(s) Registroda(s) Printed in U.S.A. 
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Test Equipment Service Report 


If this instrument requires repair consult your authorized RCA Test Equipment Distributor who 
can direct you to a repair depot in your area; or write to: 


Radio Corporation of America 
Electron Tube Division 

Test Equipment Section, Bldg. 60-1! 
Camden, New Jersey 


If the instrument is in warranty, it will be repaired without cost. 


Please fill out the following form in duplicate. Enclose the original with the instrument and keep 
the duplicate for your records. 


To avoid delay in repairs: 


1. Be sure to enclose all test leads and probes with instrument. 
2. Pack carefully to avoid damage in shipment; test equipment is delicate. 
3. Do not ship by parcel post. Use railway express or motor freight. 


Date = 19 
Name of instrument Type No. Serial No. 
Is instrument believed to be in warranty? [] Yes [] No 


If , according to our records the instrument is out of warranty, please indicate your choice. 


(] Repair without quoting cost () Quote cost before making repairs 


Description of trouble: 
What appears to be wrong? 


Which controls do not work? 


Owner: 


Name 


Street 


City Zone State 


THIS SPACE FOR DISTRIBUTORS ONLY: 


[] Ship instrument 
to distributor 


Dist. Name 


(] Ship instrument 
directly to owner Street 


(J Instrument is for stock (_] Return in 
new carton 


Trademark(s) ® Registered 1cE-106B8 10/58 
Marca(s) Registrada(s) Printed in U.S.A. 


Warranty 


Radio Corporation of America warrants its test and measuring equipment, when 
properly registered, against defects in workmanship, materials, and construction 
under normal use and service for a period of one year from the date of original 
purchase. Under this warranty, our obligation is limited to repairing or replacing 
any defective parts. 


This warranty does not apply to any instrument which has been tampered with in 
any way, or which has been misused or damaged by accident or negligence, or 
which has had the serial number removed, altered, or effaced. 


RCA tubes and RCA batteries used in such equipment are covered by our standard 
tube or battery warranty. 


Electron Tube Division 


RADIO CORPORATION OF AMERICA 
Harrison, New Jersey 


This warranty is valid only when the card enclosed with the instrument is properly 
filled in and returned for registration. 
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operating and 
maintenance instructions 


‘MASTER CHRO-BAR GENERATOR/SIGNALYST 
Type WR-515A 


RCA | Electronic Components | Harrison, N.J. 07029 


Safety Precautions 


Always become familiar with the equipment under 
test before working on it, bearing in mind that high 
voltages may appear at unexpected points in 
defective equipment. Additional precautions which 
experience in the industry has shown to be 
important are listed below: 


le 


Always use an isolation transformer, such as the 
WP-25A Isotap, when working with AC/DC 
equipment having the chassis connected directly 
to one side of the AC power line. (Use the 

Isotap sockets marked “ISOLATED” for this 
purpose.) 


It is good practice to remove power before 
connecting test leads to high-voltage points. If 
this is impractical, be especially careful to avoid 
accidental contact with equipment racks and 
other objects which can provide a ground. 
Working with one hand in your pocket and 
standing on a properly insulated floor lessens 

the danger of shock. 


Items Supplied with the WR-515A 


Shielded cable, with BNC connectors, WG-427A 
Direct/Isolation Adapter, WG-458A 

Matching Transformer, (75 to 300 Ohms) WG-451A 
Cable for gun-killer 


Filter capacitors may store a charge large 
enough to be lethal. Therefore, discharge filter 
capacitors before attaching test leads. 


Remember that leads with broken insulation 
provide the additional hazard of high voltages 
appearing at exposed points along the leads. 
Check test leads for frayed or broken insulation 
before working with them. 

To lessen the danger of accidental shock, 
disconnect test leads immediately after test 

is completed. 

Remember that the risk of severe shock is only 
one of the possible hazards. Even a minor 

shock can place the operator in jeopardy of 

more serious risks, such as a bad fall or contact 
with a source of higher voltage. 

The experienced operator continuously guards 
against injury and does not work on hazardous 
circuits unless another person is available to 
assist in case of accident. 


Information furnished by RCA is believed to be accurate and reliable. However, no 
responsibility is assumed by RCA for its use; nor for any infringements of patents or other 
rights of third parties which may result from its use. No license is granted by implication or 
otherwise under any patent or patent rights of RCA. 


Copyright 1971 by RCA Corporation 
All rights reserved under Pan-American Copyright Convention 


Trade Mark(s) ® Registered 
Marca(s) Registrada(s) 


WR-515A 5/72 
Printed in U.S.A. 
2nd edition 
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Description 


The WR-515A Master Chro-Bar/Signalyst is the most 
advanced generator for television servicing ever 
developed by RCA. The many new features and 
functions of this unique instrument introduce 

entirely new concepts in color TV set-up and 
servicing procedures. 


OUTPUT FOR ALL TEST SIGNALS IS PROVIDED 
NOT ONLY AT RF (CHANNEL 3%), BUT ALSO 
AT IF (45.75 MHz) AND VIDEO (4-5 MHz). This 
choice af.output frequency provides servicing 
capabilities not possible with other generators. Now, 
you can use the output signals in stage-by-stage 
troubleshooting techniques, using the receiver 
screen to observe the effect of the patterns as they 
are processed by the various stages. By applying 
the signals at different points throughout the 
receiver, defective stages can often be isolated 
quickly. This method of troubleshooting can be 
particularly effective in servicing the new modular 
TV chassis. 


Digital IC circuits are used in the WR-515A to 


* The WR-515A can be operated on channel 4 by replacing 
the crystal as described on Page 14. 
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provide solid, stable patterns over a temperature 
range of 75°F + 70°, and a line voltage range of 
120V + 30V. There are no counter-alignment 
controls to require readjustment. All signals are 
derived from crystal-controlled oscillators. 


The WR-515A provides the test signals required for 
adjusting convergence, color-phasing, gray-scale 
tracking, purity and linearity of color television 
receivers. Patterns include bars, dots, crosshatch, 
horizontal and vertical lines, and blank raster. The 
vertical and horizontal patterns can be selected in 
groups of three or ten lines. The output level of 

RF, IF, or video signals is adjustable. The vertical 
line and dot brightness is also adjustable. 

The video output is low-impedance and will drive a 
75-ohm video amplifier for closed-circuit TV system 
applications. A choice of positive or negative sync 
polarity is provided. 

A new pattern called ‘“SUPERPULSE” has been 
included in the WR-515A. This signal provides a 
white rectangle in the center of the screen. The 
SUPERPULSE has many applications, including 
adjusting gray-scale tracking (checks high-lights 

and low-lights simultaneously), and checking for 


picture problems such as smearing, ringing, and 
video peaking. For troubleshooting applications, 
you can inject the SUPERPULSE signal at the RF, 

IF, or video test points, then with an oscilloscope, 
trace the waveforms through the receiver to locate 
the defective stage. 

The color bar pattern provides ten bars 
simultaneously, including R-Y, B-Y, -(R-Y) | and Q 
signals, spaced at 30 degree phase intervals. This 
pattern is for use in checking color phase and 
matrixing circuits, and adjusting automatic 
frequency phase control (AFPC). Narrow brightness 
pulses are added at the edges of each color bar 

to aid in checking the ‘“‘fit” or registration of the 
brightness and color signals. The color bar pattern 
is generated in a manner that establishes the 
background area between the bars at a luminance 
level approximately mid-way between black (no 
luminance) and full luminance (white). This permits 
AFPC alignment checks without using an 
oscilloscope. 

A special color bar ‘‘mark’’ function places a 
brightness line on the 3rd, 6th and 9th (red, blue, 

and blue-green) bars. This feature provides positive 
identification of the bars, eliminating confusion that 
can arise if a bar is “missing” due to overscan, or if 
the colors are out of sequence due to AFPC 


Adjustment or Procedure 


misalignment. 

The dot pattern provided by the WR-515A is used 
primarily in convergence adjustment. The pre-shoot 
and over-shoot area (small black edging preceding 
and following each dot) can be used to estimate the 
overall quality of the receiver alignment. 


The crosshatch, vertical line, and horizontal line 
patterns are for use in adjusting linearity, overscan, 
and pincushion effect in both black and white and 
color receivers, and as an alternate pattern for 
adjusting convergence. The line and dot patterns 
can be selected in combinations of three or ten. 

The blank raster function provides a smooth, 
noise-free white raster as required for adjusting 
purity. 

Colof-coded pushbutton switches are included to 
short out the picture tube control grids as required 
in convergence and purity adjustments. A removable 
cable with special piercing clips is provided for 
connection to the grid leads of the picture tube guns. 
The Master Chro-Bar Generator operates from a 
standard 120-volt, 60 Hz power line. Accessories 
supplies includes the gun-killer cable, a shielded 
output cable, a 75-to-300-ohm matching transformer 
unit, and a direct/isolated output unit. A bracket is 
located on the rear of the instrument for convenient 
storage of the test leads. 


Recommended WR-515A Pattern 


AGC 

Video Peaking 

H and V Centering 

Purity 

Overscan 

Linearity 

Pincushion 

Gray Scale Tracking 

Convergence 
Static 
Dynamic 

AFPC (Tint) 

Troubleshooting 
Signal Injection 
Signal Tracing 


Lines; 10V, 11H 
Superpulse 
Lines; 3V, 3H 
Blank Raster 
Lines; 3V, 3H 
Lines; 10V, 11H 
Lines; 11H 
Superpulse 


Dot, Lines (8V, 3H) or Superpulse 
Lines; 10V, 11H 


Color Bars with ‘‘mark’’. 


Superpulse, Color Bars, Lines 
Superpulse, Color Bars 


Specifications 


Note: All signals are crystal-controlled. 


RF OUTPUT 

7 OC OTTCTN AGES BR aici eae en eae ona Picture carrier 61.25 MHz. (Ch. 3)* 

MMPOG ANCE Hetet a 4)ds cee Ss Gs BRE we 75 Ohms or 300 Ohms 

JOG 2 0 CE le ee ee ee ee ee Adjustable up to 50 Millivolts (Across 300 Ohms) 
Le OUTPUT 

BHOCUCNICV a a stount hie eo). ert nie Mase ee 45.75 MHz 

MMBOCOGNCE rience oi eer as pws woe ee 75 Ohms 

LEPC] oe eR Se een eee re Adjustable up to 50 Millivolts 

VIDEO OUTPUT 

BRGUUCNCY mary cls Mec ga aie a oa ea vi s/o ie, 4-5 MHz 

PMDeAANCOmseer ose oi ie 5.065, 6 os sd werd 75 Ohms 

EUSGL) 5 De Nae Se Adjustable up to 2 Volts (Across 75 Ohms) 
SS MINE EE OLATILY Scien ote isn ace at at een torn ete Choice of Positive (+) or Negative (—) 


TEST PATTERNS 


COE) IGT? | STP Rt ee Ten bars, spaced at 30° phase intervals. Includes R-Y, B-Y, -(R-Y), 
l, and Q signals. (Variable Chroma Level) 


UIGVES S22 od cae Sis oe ee 

Crosshatch (H & V) ................ Select pattern with 3 or 10 H & V lines.** V line and dot brightness 
Hornzontal LineS +... .: 2. fue. ees ok is adjustable with panel control. 

MOLNCOMEEINCS 16.2. leche ee oa eee 

ESPANIMGRAS(CT 2.5.55 500s ead de Dos es eee White, no-noise raster (Sync Modulation Only). 

UOUDUISC Mir niin rot nc ve Sic oa CaM ae White rectangle centered on blank screen. For receiver adjustment 


and troubleshooting. 


OTHER SIGNALS 


SC OGIAO ALE AIK ho Ge. sec ean sss oes Identifying brightness line on leading edge of 3rd, 6th and 9th color 
bars (red, blue, and bluish-green). 


BOWER REQUIREMENTS «2... ..0,.5.+ 120 V + 30 Volts, 60 Hz., 5 Watts 
MEME eRATURE RANGE ...% 0. ess .n6 a (isle acu) i 

DIMENSIONS 

CNR Y es PPAR er eA een 5. sate 10 Inches (15 cm) 

nso] C1. 0s CHRP R A IS A 7 aes Ro, Oe a eC 4 Inches (10 cm) 

UCTS UO eRe ot eel et a 8 Inches (20 cm) 

LLL hea ae re ee leer 2 Approximately 6 Ibs. (2.7 Kg) 


* The WR-515A can be operated on channel 4 by replacing the crystal as on page 14. 


** The number of H lines generated is actually 11. On most receivers with normal overscan, only 10 will be seen. 


Pattern Switches—Select 

Superpulse, Color Bars, Blank 

Raster, Lines, or Dots 

Switches to select number of 
vertical and horizontal lines in 
the “LINES” and “DOTS” 
patterns. 


Marker—Press to Add Identi- 

fying Markers to the 3rd, 6th, & 
Sth (red, blue, & bluish-green) 

color bars. 


IF 45.75 MHz—RF/IF Selection 
Switch 


SUPER- q 
PULSE COLOR BLANK LINES DOTS. _ 10:VERT-3 1: HORIZ <3 3 Press for IF output, Release for 
RF output. 


GUN KILLERS 45.75 Mriz 


Chroma—Selects Amplitude Of mmm 
3.58 MHz Color Subcarrier. 
Normally set to the mid-range 
position. 


V Line/Dot Brightness— 
Varies Brightness of Vertical 
lines and dots. 


Power—AC Power on Switch 


and Pilot Light Level—Selects level of RF or 


IF signal. 


Gun Killers—Switches short 
out red, blue, or green guns of 
picture tube. (Clip leads must 
be connected to control grids of 
picture tube). 


Level—Selects Level and Sync 
Polarity of Video Signal 


RF (Ch. 3) and IF Output 
Video output connector. Connector. 


Figure 1. WR-515A panel controls. 


Operation 


General 


The following procedure describes the connections 
of the WR-515A to a TV receiver, and the method 

of obtaining the desired patterns on the receiver 
screen. For more detailed information for adjusting 
purity, linearity, convergence, etc., and for 
troubleshooting techniques, refer to the applications 
information supplied with the instrument. 


Before using the generator with a particular TV 
receiver, check the operation of the receiver by 
observing the reception of a televised station signal. 
Adjust the receiver horizontal and vertical hold 
controls so that the picture is locked in properly, 
then set these controls to the center of their holding 
range. Switch out any special receiver controls 

such as AFT (automatic fine tuning) or automatic 

tint control. 


Plug the generator power cord into a 120 volt, 
60 Hz AC line, and turn on the instrument with the 
POWER switch. 


Vertical-Retrace Lines 


A few vertical retrace lines may appear in the upper 
section of the pattern generated by the WR-515A. 

This condition is normal, and does not affect the use 
of the instrument. These retrace lines will vary with 


WG-427A 
CABLE 


WG-45I1A TO 
ANT. TERMINALS 


TV receivers, and can be regulated to a certain 
extent by adjusting the receiver “vertical hold” 
control. 


Hookup Procedure 


RF SIGNAL INJECTION 


1. Connect the WG-451A Matching Transformer to 
the WG-427A cable, and attach the cable to the 
RF output connector. Set the RF LEVEL control 
to mid-range. Be sure the “IF” pushbutton is 
released in the OUT” position. 


Note: If the receiver has a direct 75-ohm input, 
the WG-427A can be connected directly to the 
input without using the WG-451A matching 
transformer. It may be necessary to use a 
special adapter BNC female to type ‘‘F’”’ male 
adapter, (not supplied). 

2. Disconnect the antenna from the receiver. 
Attach the WG-451A leads to the antenna 
terminals. 

3. Set the receiver to Channel 3. Select the 
desired pattern, and adjust the receiver fine- 
tuning and other controls for the best picture. 


IF. 45.75 MHZ 
MUST BE IN 
"OUT" POSITION 


EEVEE 
SET TO MID-RANGE. IF 
NECESSARY READJUST 
FOR BEST PICTURE. 


VIDEO 
DETECTOR 


CHROMA 
BANDPASS 


Figure 2. Hookup for RF signal injection. 


IF SIGNAL INJECTION 


1. Connect the WG-458A Direct Unit to the 
WG-427A cable, and attach the cable to the RF 
output connector. Press the IF 45.75 MHz 
pushbutton, and set the LEVEL control to 
mid-range. 


2. Set the tuner to an unused channel, preferably 
on UHF. There should be no antenna 
connected to the receiver. 


3. Connect the WG-458A adapter to the mixer input 
test point or other suitable test point in the IF 
amplifier. In some sets, the cable from the tuner 
to the IF stage can be unplugged. If so, the IF 
signal can conveniently be applied to this cable. 
This technique also has the advantage of 
completely isolating the IF stage from the tuner. 


4. Adjust the generator conirols to provide the 
desired pattern. Adjust the generator RF/IF 
LEVEL control and the receiver brightness and 
contrast controls for the best picture. If the 
signal is injected at other test points in the IF 
stage, it will usually be necessary to readjust the 
generator LEVEL control. 


VIDEO SIGNAL INJECTION 


1. Connect the WG-458A Direct Unit to the 
WG-427A cable, and connect the cable to the 
VIDEO output connector. 


2. Set the receiver tuner to an unused channel, 
preferably on UHF. There should be no antenna 
connected to the receiver. In some sets, the 
cable from the tuner to the IF stage can be 
unplugged, further isolating the tuner from the 
rest of the receiver. 


3. Connect the WG-458A to the input of the video 
stage (video detector output), or other suitable 
test point in the video or chroma stages. 

To protect the generator from damage when 
connecting the video output to a circuit having 


WR 


eek f 
eh Pi 68 


oe PRESS IN 


high B+ voltage, it is important that the yellow 
adapter lead be used. Use the red lead only when 
higher signal level is required, and when the test 
point has /ess than 35 volts DC. Connect the black 
lead to ground for all applications. 


FUSE PROTECTION—An internal fuse is installed 
in series with the video output connector. If B+ 
voltage above 35 volts is inadvertently connected 
to the red lead of the WG-458A, this fuse may burn 
out, resulting in loss of video output signal. 
Replace the fuse with the same type (GJV, 1/8 
ampere). The fuse is accessible by removing the 
lower half of the case as described on page 14. 


Turn on the receiver. Select the desired 
generator pattern, and set the VIDEO LEVEL 
control to ‘‘+”’ (clockwise) or “ 
(counterclockwise) as required to produce a 
good picture on the screen. If the control is 
turned to the wrong polarity, the picture will be 
dark and there will be no sync. Turn the control 
in the proper direction until the picture begins to 
“tear,” then back off the control just to the point 
where a good picture is obtained. 


If the signal is applied to other test points in the 
video amplifier, it will be necessary to readjust 
the video level/polarity control. The video sync 
polarity may be inverted (reversed) at each stage 
of the amplifier. - 


Caution: Always discharge (or ground) the 
WG-430A leads together when changing from 
one video test point to another. This is 
especially important when going immediately 
from a test point with B+ voltage to a vulnerable 
circuit point such as the input of a solid-state 
device. The generator video output is designed 
to discharge itself in about fifteen or twenty 
seconds, however. 
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EVEL 
SET TO MID-RANGE. IF 


NECESSARY READJUST 
FOR BEST PICTURE. 


* YELLOW LEAD TO TEST POINT 
BLACK LEAD TO GROUND 


CHROMA 
BANDPASS 


Figure 3. Hookup for IF signal injection. 


LEVEL 
TURN CONTROL TOWARD 
"+" OR "—"“AS REQUIRED 
FOR BEST PICTURE 


Figure 4. Hookup for video signal injection. 


Pattern Selection 


To select the desired pattern, just press the 
appropriate pushbutton; SUPERPULSE, COLOR 
(for color bars); BLANK (blank raster); LINES (for 
horizontal lines, vertical lines, or a crosshatch 
combination) or DOTS. 


SUPERPULSE. The Superpulse pattern provides a 
white rectangular area in the center of the screen, 
similar to Figure 5. This pattern is useful for 
adjusting ‘‘gray-scale tracking,” for evaluating 
general receiver performance, including purity, 
smear, ringing, and video peaking adjustment and 
as an alternate pattern for adjusting static 
convergence. For troubleshooting using a signal 
tracing technique, the Superpulse pattern is 
especially useful since it provides a simple, sharply 
defined oscilloscope waveform. Distortion or loss 


* YELLOW LEAD TO TEST POINT 
BLACK LEAD TO GROUND 


CHROMA 
BANDPASS 


of gain in the pattern will be readily apparent. Figure 5. Superpulse pattern. 
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COLOR BARS. The color bar pattern consists of 
ten color bars as shown in Figure 7. All ten bars 
may not always be entirely visible depending on the 
adjustment of the receiver horizontal centering and 
width adjustment. Set the receiver “color” control 
and the generator CHROMA control to mid-range. 
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Figure 7. Color bar pattern, with bar marks on 3rd, 6th, 
and 9th bars. 


Switch off any controls such as “Accutint’ that 
restrict adjustment of tint. Adjust the receiver tint 
control so that the color bars appear as shown in 
Figure 7. The bars can be identified easily by 
pressing the MARK pushbutton. This will place a 
bright line on the 3rd, 6th, and 9th (red, blue, and 
blue-green) color bars. Readjust the generator 
CHROMA control to the minimum position that 
provides suitable color level. 


BLANK RASTER. The blank raster pattern applies 
only sync modulation to the RF carrier, so that a 
white raster without ‘‘snow” is provided. The blank 
raster is especially designed for use in purity 
adjustments. 


LINES AND DOTS. On the lines or dots function, 
you have a choice of 10 or 3 vertical and 11 or 3 
horizontal lines (or rows of dots). Note: Although 

11 horizontal lines are generated, on most receivers 
with normal overscan only 9 or 10 will be seen. 

To obtain horizontal or vertical lines alone, simply 
release both the 10 (11 for HORIZ) and the 3 
pushbuttons for the other function. The brightness 
(or width) of the vertical lines or dots can be varied 


with the V LINE/DOT BRIGHTNESS control. 
Applications for the lines and dots functions include 
convergence, linearity, and overscan adjustments. 


Note: If the vertical lines or vertical rows of dots do 
not appear, readjust the V LINE/DOT BRIGHTNESS 
control. 


is 


Figure 8. Line pattern showing horizontal and vertical lines. 

There are 11 horizontal and 10 vertical lines generated. Of 

these, only 9 or 10 lines will be seen with normal overscan 
adjustment. 


A complete crosshatch pattern formed by all 10 
vertical and horizontal lines is shown in Figure 8. 


Figure 9. Line pattern with 3 horizontal and 3 vertical lines. 
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Gun-Killer Switches 


Three switches are provided on the panel of the 
WR-515A for shorting out the color guns as required 
in convergence adjustment. 


Procedure: 


1. Turn off power to TV receiver. Plug the gun-killer 
switch cable into the receptacle on the rear 
panel of the Chro-Bar. 


2. Connect the red, blue, and green leads from the 
cable to the corresponding grid-leads of the 
picture tube socket. It is not necessary to 
remove the socket from the color picture tube or 


Circuit Description 


The WR-515A Master Chro-Bar is a completely 
solid-state generator, providing color bars, dots, 
blank raster, V lines, H lines, crosshatch, and a new 
signal-ealled ‘“Superpulse.” The instrument utilizes 
eleven digital IC’s, and two IC transistor arrays. 

All signals produced by the generator are crystal 
controlled. 


A 264 single-scan system is used rather than the 
525-line interlace system. The 264-line raster has 
the advantage of providing small dots and single 
horizontal line registration with no flicker. The 
following output signals are developed in the 
generator: 


Signal Frequency Function 
MOSO4 IEIZ ees aes H Sync 
COUR Z ie see ee: V Sync 
Se) Wiknk2 cco cn ee Picture Carrier (Ch. 3) 
Cleeh Cel Mave 2500000 ¢ Color Off-Set Frequency 
SS! GaiKkriZenens eee Vertical Lines (10) 
ALA WAZ Mes ces Blatt Vertical Lines (3) 
G5ORTI Za are ceice Horizontal Lines (10) 
OS OMEIZ etre os ter Horizontal Lines (3) 
AUNTS) MARZ so oeccoc IF Output 
Aes) IMIab4 ooudguac Video Output 
Ou Kh Zaere ees cr Bar Mark 


A series of 13 flip-flop circuits are used to make a 
countdown from 189.6 KHz to 60 Hz. Starting with 
the 189.6 MHz master oscillator, four flip-flop 
circuits (U101 and U102) divide the signal by 12 to 
provide signals for the 3 and 10 vertical line patterns 
and horizontal sync. 

The next division is by 24 (U103, U104, and U105), 
developing the horizontal line signals. The final 
count, divides the frequency by eleven (U106 and 
U107). It is the final count that provides the three 
horizontal-line signal and vertical sync. 


13 


make any direct connection to the socket pins. The 
special alligator clips will pierce the insulation 

on the grid lead and make contact with the wire. 
Position the lead in the clip so that the point of 
the piercing pin is centered over the wire, then 
force the jaws of the clip together. 


3. Connect the black lead clip to the chassis 
ground of the receiver. 


4. Turn on the TV receiver. Set the red, blue, or 
green gun switch to the “OFF”’ position to short 
out the corresponding color gun or guns. Return 
the switches to the “ON” position for normal 
operation of the color picture tube. 


Many of the intermediate frequencies provided by 
the countdown circuitry are used in the processing 
(gating) other signals. 


The “gated-rainbow” color bar pattern is developed 
from the 3563.741 kHz oscillator (crystal Y102 and 
sections of U108). This frequency is off-set from the 
standard color subcarrier signal by 15,804 kHz, the 
horizontal frame frequency. As a result, a phase 
difference of 360 degrees occurs with each frame, 
producing a “rainbow” of color across the picture 
tube screen. This signal is used as a keyer to gate 
the signal at a 189 kHz rate, producing 12 color bars 
at 30 degree phase intervals. Two of the bars are 
eliminated during the sync interval. The color bar 
signal output is fed through the CHROMA LEVEL 
control, R1. 


In the blank raster function, the function switch 
disables the vertical and horizontal signals so that 
only sync modulation is present. 


All pattern signals are available at RF, IF, or video 
frequencies. For direct video output, the pattern 
signals are applied to an integrated circuit power 
amplifier (U112) used to provide power gain for the 
direct video output signal. This signal source can 
be used to drive low impedance video lines. 


For RF or IF, the pattern or signal is applied to the 
CR201 modulator circuit. With the 45.75 MHz IF 
switch (S201) pressed, the 45.75 MHz circuit formed 
by crystal Y202 and ICU201 provide an IF carrier. 
With S201 released, the 61.25 MHz (Ch. 3) circuit 
formed by crystal Y201 and the other section of 
ICU201 provide an RF carrier. 


Maintenance 


General 


The performance of the RCA CHRO-BAR Generator 
depends on the quality of the components. If it 
becomes necessary to replace any of the component 
parts, only RCA replacement parts or their 
equivalents should be used. When ordering 
replacement parts, refer to the Parts List on page 17. 
The schematic diagram for the instrument is on 
pages 10 and 11. Further aids to servicing include 
the Circuit Description, page 13 and Figures 10 

and 11, showing the location of components on the 
circuit board. The generator can be removed from 
the case by taking out the two screws on each side 
and four screws on the bottom. 


RCA Repair Service 


Authorized RCA Test Equipment Service Depots 
are available for repair and calibration of this 
equipment. For the name of the depot nearest you, 
contact your RCA Test Equipment distributor, or 
write to RCA Electronic Instruments, 415 South 
Fifth Street, Harrison, New Jersey 07029. 


Fuse Replacement 


An internal fuse is installed in series with the video 
output connector. If B+ voltage above 35 volts is 
inadvertently connected to the red lead of the 
WG-458A unit, this fuse may burn out, resulting in loss 
of video output signal. Replace the fuse with the 
same type (GJV, 1/8 ampere, RCA Stock No. 423730, 
Or equiv.). The fuse is accessible by removing the 
lower half of the case as described below. 


Removing the Case 

To remove the case for servicing, take out the two 
screws on each side of the unit, loosen the handle 
knobs, and lift off the upper and lower case halves. 


Operation on Channel 4 

The unit is provided with a 61.25 MHz channel 3 
crystal. In some areas however, the local channel 
station signal may be so strong that it causes 


interference with the generator pattern. In this 
situation, it is recommended that the crystal be 
replaced with a channel 4 crystal. The stock number 
for the crystal is 243333. Order from your local RCA 
Parts and Accessories Distributor. It will be 
necessary to readjust the RF oscillator as 

indicated below. 


RF Oscillator Adjustment 


The picture-carrier oscillator should require 
adjustment only if the crystal or component parts 
are changed. 


1. Connect the WR-515A output cable to the 
antenna terminals of the receiver. Set the 
receiver to the same channel as the crystal in 
the RF oscillator of the generator. 


2. Press the LINES switch, and the 10 VERT and 
10 HORIZ switches to obtain a full crosshatch 
pattern. Adjust coil L202 slightly as necessary to 
obtain a crosshatch pattern on the TV receiver. 


3. Turn the generator POWER switch on and off 
several times. The crosshatch pattern should 
lock in each time. 


Modulation Level Adjustment 


1. Connect the instrument to a TV receiver. Set the 
function switch to the DOTS position and obtain 
a crosshatch pattern on the receiver screen. 
Adjust the receiver brightness control so that 
there is no background brightness and only the 
dots are visible. 

2. Using a small screwdriver, adjust the modulation 
level control, R209, (located near the center of 
the circuit board, near the large capacitor, C11) 
fully counterclockwise so that the background 
area of the pattern turns black. 

3. Turn the control clockwise to the point where the 
dots ‘‘wash out’ and cannot be seen, then 
counterclockwise just to the point where the 
dots appear. 
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Figure 11. Component location on the RF printed circuit 
board. View from the component side. 
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Replacement Parts List 
WR-515A Master CHRO-BAR Generator 


When ordering replacement parts, include serial number and code number of instrument. Order parts by stock number, 
through a local RCA Distributor. 


Stoc Stock 
Symbol Description No. Symbol Description No. 
RESISTORS C201 Ceramic Disc, 270pF 
are % watt, 5% unless otherwise noted. ~ 10% 1000V 107323 
R1, R2 Var. Comp. 1k ohms 30% 422684 C202 Ceramic Disc, 82 pF 
R3 Var. Comp. 200 ohms 30% 422690 10% 1000V 218773 
R4 82k ohms 10% 1w 512382 C203 Ceramic Disc, 1000pF 
R101 150k ohms 223770 GMV 1000V 240846 
R102 4.7k ohms 300739 C204 Mica, 56pF 5% 500V 219744 
R103 1k ohms 108865 C205 Mica, 39pF 5% 500V 218099 
R104 18k ohms 108870 C206 Ceramic Disc, .01uF 16V 422857 
R105 2.2 ohms 108866 C207 Mica, 82 5% 600V 218221 
R106 10k ohms 218499 C208 56pF 5% 500V 219744 
R107 150k ohms 223770 C209 Ceramic Disc, 1000pF 
R108 2.2k ohms 108866 GMV 1000V 240846 
R109 4k ohms 108865 C210 Ceramic Disc, .01uF 16V 422857 
R110 150 ohms 293770 C211 Ceramic Disc, 27pF 10% 1000V 243310 
R111,R112 10k ohms 218499 C212 Ceramic Disc, 22pF 10% 1000V 244270 
C213 Ceramic Disc, 6.8 pF 
R113 1k ohms 108865 ,6.8p 
R114 220 ohms 502122 10% 1000V 419640 
R115 10k ohms 218499 C215 Ceramic Disc, 330pF 
R116 1k ohms 108865 carn 10% 1000V 109295 
R117,R118 150 ohms 223770 via 
1 ° 
F120 che 300739 CR109 Diode —Type 1N4148 240564 
R121,R122 15 ohms 235097 cute Diode—Type 1N3754 422674 
R123 18 ohms 5% 1w 512018 a 
fe} 
eae oN ee CR114 Diode—Type 40266 242226 
R108 Bookie 300739 CR201 Diode—Type 1N192 228050 
R201 to R203 100k ohms 5% Yaw 502410 ae 
4 0 ohms 218499 
Bageno nor 1.8K ohms 510460 U10% IC. Type CD2316E 422667 
R208 or hine 108864 U105 IC. Type CD2305E 422666 
R209 Variable, Linear 10k 30% 235207 U106, U107 IC. Type CD2316E 422067 
R510 Tae 4 U108 IC. Type CA3018V1 419643 
ohms 218499 
RO11.R212 470 ohms 108864 U109 IC. Type CD2311E 422668 
, U110 IC. Type CD2309E 422669 
Hs IC. Type CD2301E 422670 
112 IC. Type CA3020V1 422675 
CAPACITORS U201 IC. Type CA3018V1 419643 
C1 Variable, 3.9-75pF 422689 Y101 Crystal Unit—189.645 kHz 422850 
C2 Electrolytic, 100uF 350V 422858 Y¥102 Crystal Unit—3563-741 kHz 422851 
C3 Ceramic Disc, 470pF GMV 422856 Y201 Crystal Unit—61.25 MHz 422852 
C4 Ceramic Disc Y202 Crystal Unit—45.75 MHz 422853 
10%, 1000V 230247 L1 Inductor—33yuH 243393 
C101 Ceramic Disc, 330pF L101 not used 
10% 1000V 109295 L201 Inductor—47 nH 243395 
C102 Ceramic Disc, 470pF L202,L203 Inductor—Variable 243396 
GMV 1000V 109383 L204,L205 Inductor—1.5 wH 243394 
C103 Ceramic Disc, 180pF S1 Switch—Rocker Dpst. 422691 
10% 1000V 228290 S$101/109 Switch—Pushbutton 422692 
C104 Ceramic Disc 47 10% 1000V 243311 S201/205 Switch—Pushbutton 422693 
C105 Ceramic Disc, 33 10% 1000V 261549 T1 Transformer—Power 422849 
C106 Trimmer, 3.5-20pF 500V 422694 Jies2 Connector 098512 
C107 Ceramic Disc, 0.1 uF 10V 218457 J3 Connector 101749 
C108 Ceramic Disc, 330pF F1 Fuse, VA, GJV 423730 
10% 1000V 109295 Cover-Top & Bottom, Less Feet 422680 
C109 Electrolytic, 1200uF 10V 422688 Knob 422685 
C110 Electrolytic, 25uF 6V 422855 Knob 422686 
C111,C112 Electrolytic, 35uF 3V 223246 Knob 422687 
C113, C114 Ceramic Disc, 1000pF Foot—for bottom of case 422935 
GMV 1000V 240846 Power Cord 242516 
C115 Ceramic Disc, .005uF Cable-Gun Killer 422860 
10% 1000V 922256 Handle 
C116 Electrolytic, 2500uF 15V 424337 PCB, Main 
C117 Electrolytic, 50uF 6V 230967 PCB, RF 
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NOTES: 
1. UNLESS OTHERWISE SPECIFIED: 
A) ALL FIXED RESISTOR VALWES ARE IN OHMS15%, Yaw 


B) ALL CAPACITORS ARE IW PF. 
C) ALL PUSH BUTTON SWITCHES SHOWN VIEWED FROM ToP 
AND IN RELEASED POSITION. 
2. FRONT PANEL CONTROL DESIGNATIONS UNDERLINED. 
3.@ SCREW DRIVER ADIUSTMENT SYMBOL. 
4. ALL VOLTAGES MEASURED WITH VTVM IN RESPECT 10 
CHASSIS GROUND (+) AT IZ0¥ AC LINE. VOLTAGE 
TOLERANCE 410%. 
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operating and 
maintenance instructions 


_MASTER CHRO- -BAR GENERATOR/SIGNALYST _ 
_ Type eel I a 


RCA | Electronic oo .. Noe 


Safety Precautions 


Filter capacitors may store a charge large : 
enough to be lethal. Therefore, discharge filter 


Always become familiar with the equipment under 3. 
test before working on it, bearing in mind that high 


voltages may appear at unexpected points in 
defective equipment. Additional precautions which 
experience in the industry has shown to be 
important are listed below: 


ie 


Always use an isolation transformer, such as the 
WP-25A Isotap, when working with AC/DC 
equipment having the chassis connected directly 
to one side of the AC power line. (Use the 

lsotap sockets marked “ISOLATED” for this 
purpose.) 


It is good practice to remove power before 
connecting test leads to high-voltage points. If 
this is impractical, be especially careful to avoid 
accidental contact with equipment racks and 
other objects which can provide a ground. 
Working with one hand in your pocket and 
standing on a properly insulated floor lessens 

the danger of shock. 


ltems Supplied with the WR-515A 


Shielded cable, with BNC connectors, WG-427A 
Direct/Isolation Adapter, WG-458A 

Matching Transformer, (75 to 300 Ohms) WG-451A 
Cable for gun-killer 


capacitors before attaching test leads. 


Remember that leads with broken insulation 
provide the additional hazard of high voltages 
appearing at exposed points along the leads. 
Check test leads for frayed or broken insulation 
before working with them. 


To lessen the danger of accidental shock, 
disconnect test ieads immediately after test 
is completed. 


Remember that the risk of severe shock is only 
one of the possible hazards. Even a minor 

shock can place the operator in jeopardy of 

more serious risks, such as a bad fall or contact 
with a source cf higher voltage. 

The experienced operator continuously guards 
against injury and does not work on hazardous 
circuits unless another person is available to 
assist in case of accident. 
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Description 


The WR-515A Master Chro-Bar/Signalyst is the most 
advanced generator for television servicing ever 
developed by RCA. The many new features and 
functions of this unique instrument introduce 

entirely new concepts in color TV set-up and 
servicing procedures. 


OUTPUT FOR ALL TEST SIGNALS IS PROVIDED 
NOT ONLY AT RF (CHANNEL 3%), BUT ALSO 
AT IF (45.75 MHz) AND VIDEO (4-5 MHz). This 
choice of-output frequency provides servicing 
capabilities not possible with other generators. Now, 
you can use the output signals in stage-by-stage 
troubleshooting techniques, using the receiver 
screen to observe the effect of the patterns as they 
are processed by the various stages. By applying 
the signals at different points throughout the 
receiver, defective stages can often be isolated 
quickly. This method of troubleshooting can be 
particularly effective in servicing the new modular 
TV chassis. 


Digital IC circuits are used in the WR-515A to 


* The WR-515A can be operated on channel 4 by replacing 
the crystal as described on Page 14. 
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provide solid, stable patterns over a temperature 
range of 75°F + 70°, and a line voltage range of 
120V + 30V. There are no counter-alignment 
controls to require readjustment. All signals are 
derived from crystal-conirolled oscillators. 

The WR-515A provides the test signals required for 
adjusting convergence, color-phasing, gray-scale 
tracking, purity and linearity of color television 
receivers. Patterns include bars, dots, crosshatch, 
horizontal and vertical It:es, and blank raster. The 
vertical and horizontal paiterns can be selected in 
groups of three or ten lines. The output level of 

RF, IF, or video signals is adjustable. The vertical 
line and dot brightness is also adjustable. 

The video output is low-impedance and will drive a 
75-ohm video amplifier for closed-circuit TV system 
applications. A choice of positive or negative sync 
polarity is provided. 

A new pattern called ‘‘“SUPERPULSE” has been 
included in the WR-515A. This signal provides a 
white rectangle in the center of the screen. The 
SUPERPULSE has many applications, including 
adjusting gray-scale tracking (checks high-lights 

and low-lights simultaneously), and checking for 


picture problems such as smearing, ringing, and 
video peaking. For troubleshooting applications, 
you can inject the SUPERPULSE signal at the RF, 

IF, or video test points, then with an oscilloscope, 
trace the waveforms through the receiver to locate 
the defective stage. 

The color bar pattern provides ten bars 
simultaneously, including R-Y, B-Y, -(R-Y) | and Q 
signals, spaced at 30 degree phase intervals. This 
pattern is for use in checking color phase and 
matrixing circuits, and adjusting automatic 
frequency phase control (AFPC). Narrow brightness 
pulses are added at the edges of each color bar 

to aid in checking the ‘“‘fit” or registration of the 
brightness and color signals. The color bar pattern 
is generated in a manner that establishes the 
background area between the bars at a luminance 
level approximately mid-way between black (no 
luminance) and full luminance (white). This permits 
AFPC alignment checks without using an 
oscilloscope. 

A special color bar ‘“‘mark”’ function places a 
brightness line on the 3rd, 6th and 9th (red, blue, 

and blue-green) bars. This feature provides positive 
identification of the bars, eliminating confusion that 
can arise if a bar is ““missing” due to overscan, or if 
the colors are out of sequence due to AFPC 


misalignment. 

The dot pattern provided by the WR-515A is used 
primarily in convergence adjustment. The pre-shoot 
and over-shoot area (small black edging preceding 
and following each dot) can be used to estimate the 
overall quality of the receiver alignment. i 


The crosshatch, vertical line, and horizontal line 
patterns are for use in adjusting linearity, overscan, 
and pincushion effect in both black and white and 
color receivers, and as an alternate pattern for 
adjusting conve gence. The line and dot patterns 
can be selected in combinations of three or ten. 

The blank raster function provides a smooth, 
noise-free white raster as required for adjusting 
purity. 

Colof-coded pushbutton switches are included to 
short out the picture tube control grids as required 
in convergence and purity adjustments. A removable 
cable with special piercing clips is provided for 
connection to the grid leads of the picture tube guns. 
The Master Chro-Bar Generator operates from a 
standard 120-valt, 60 Hz power line. Accessories 
supplies includes the gun-killer cable, a shielded 
output cable, a 75-to-300-ohm matching transformer 
unit, and a direct/isolated output unit. A bracket is 
located on the rear of the instrument for convenient 
storage of the test leads. 


Adjustment or Procedure 


AGC 

Video Peaking 

H and V Centering 

Purity 

Overscan 

Linearity 

Pincushion 

Gray Scale Tracking 

Convergence 
Static 
Dynamic 

AFPC (Tint) 

Troubleshooting 
Signal Injection 
Signal Tracing 


Recommended WR-515A Pattern 


LinesyA0V; Tadd 
Superpulse 
Lines; 3V, 3H 
Blank Raster 
Lines; 3V, 3H 
Lines; 10V, 11H 
Lines; 11H 
Superpulse 


Dot, Lines (8V, 3H) or Superpulse 
Lines; 10V, 11H 


Color Bars with ‘‘mark’’. 


Superpulse, Cc!or Bars, Lines 
Superpulse, Color Bars 


Specifications 


Note: All signals are crystal-controlled. 


RF OUTPUT a at 
CLOT Tey rats aaa eas trices Spenee Picture carrier 61.25 MHz. (Ch. 3)* a: 
TOY EC LT Tot RS Se AR ne ne 75 Ohms or 300 Ohms 

JOUTCLT a eee ee rey 5 Adjustable up to 50 Millivolts (Across 300 Ohms) 
IF OUTPUT 

PRCGUCHGOV ES. feiss © ics 90.5 fa 6 ee 45.75 MHz 

MNDOOONCO ee ee Shes» YS 75 Ohms 

POUOHG Ao. ew el es eee: 5 eee Adjustable up to 50 Millivoits 

VIDEO OUTPUT 

Frequency ....... ee Me es 4-5 MHz 

Impedance ....... FIRS ees ee ers his 75 Ohms 

OED ee Se ere Sern Perr eo ee Adjustable up to 2 Volts (Across 75 Ohms) 

MVDO POIALILY <0. 5c oe c's 5 ccs sae Choice of Positive (+) or Negative (—) 


TEST PATTERNS 
POOLED AS oe oe a ae te ee Ten bars, spaced at 30° phase intervals. Includes R-Y, B-Y, -(R-Y), 
I, and Q signals. (Variable Chroma Level) 


DOS mete a hes hee aes as ee oy Gee 
Crosshatch (H & V) ............0... Select pattern with 3 or 10 H & V lines.** V line and dot brightness 
Horizontal Lines... 2.5. 0...44.4 +4008 is adjustable with panel controi. 

Verucal Lines ..o.. e802 5. oh oe ees 

Blank Raster <4. 2. fa 2s > Eee White, no-noise raster (Sync Modulation Only). 

SUDCIDUISO o.oo oahe co Ri oi ed ae ee White rectangle centered on blank screen. For receiver adjustment 


and troubleshooting. 


OTHER SIGNALS 
Color Bar Mark .. ../.0....:... /. 32038 Identifying brightness line on leading edge of 3rd, 6th and 9th color 
bars (red, blue, and bluish-green). 


POWER, REQUIREMENTS 7: ..0.4.+.4%.- 120 V + 30 Volts, 60 Hz., 5 Watts 
TEMPERA LWUREL RANGE J o.2) ese cba 715 Fee" 

DIMENSIONS 

WV NCH arte ee ae Stan a AEs vevs as 10 Inches (15 cm) 

PION 2 rue ee See has eur Ghee FR Ros 4 Inches (10 cm) 

IB ee ee ene ees as ake Os 8 inches (20 cm) 

Mircea Greets cike sia GA Lc es aes ve Approximately 6 Ibs. (2.7 Kg) 


* The WR-515A can be operated on channel 4 by replacing the crystal as on page 14. 


** The number of H lines generated is actually 11. On most receivers with normal overscan, only 10 will be seen. 


Pattern Switches—Select 
Superpulse, Color Bars, Blank 
Raster, Lines, or Dots 


Switches to select number of 
vertical and horizontal lines in 
the “LINES” and “DOTS” 
patterns. 


Marker—Press to Add I¢onti- 

fying Markers to the 3rd, 6th, & 

Sth (red, blue, & bluish-green) ere : IF 45.75 MHz—RI-/IF Selection 
color bars. : mea Switch 


MASTER 
SUPER- em SR CHRO-BAR ‘ 
E_5ISA Bey ie nie eee ee GENE Press for IF output, Release for 


RF output, 


; CHROMA 
Chroma—Selects Amplitude of 
3.58 MHz Color Subcarrier. owas 
Normally set to the mid-range 
position. 


V Line/Dot Brightness— 
Varies Brightness of Vertical 
lines and dots. 


Power—AC Power on Switch cae 
and Pilot Light Level—Selects level of RF or 


; IF signal. 
Gun Killers—Switches short 


out red, blue, or green guns of 
picture tube. (Clip leads must 
be connected to control grids of 


Level—Selects Level and Sync ee supe. 


Polarity of Video Signal 


RF (Ch. 3) and IF Output 
Video output connector. Connector. 


Figure 1. WR-515A panel controls. 


Operation 


General 

The following procedure describes the connections 
of the WR-515A to a TV receiver, and the method 

of obtaining the desired patterns on the receiver 
screen. For more detailed information for adjusting 
purity, linearity, convergence, etc., and for 
troubleshooting techniques, refer to the applications 
information supplied with the instrument. 


Before using the generator with a particular TV 
receiver, check the operation of the receiver by 
observing the reception of a televised station signal. 
Adjust the receiver horizontal and vertical hold 
controls so that the picture is locked in properly, 
then set these controls to the center of their holding 
range. Switch out any special receiver controls 

such as AFT (automatic fine tuning) or automatic 

tint control. 

Plug the generator power cord into a 120 volt, 

60 Hz AC line, and turn on the instrument with the 
POWER switch. 


Vertical-Retrace Lines 

A few vertical retrace lines may appear in the upper 
section of the pattern generated by the WR-515A. 
This condition is normal, and does not affect the use 
of the instrument. These retrace lines will vary with 


| [ | TUNER IF AMP 
i 
WG-451A TO 
ANT. TERMINALS 


TV receivers, and can be regulated to a certain 
extent by adjusting the receiver “vertical hold” 
control. 


Hookup Procedure 


RF SIGNAL INJECTION 


1. Connect the WG-451A Matching Transformer to 
the WG-427A cable, and attach the cable to the 
RF output connector. Set the RF LEVEL control 
to mid-range. Be sure the “IF’’ pushbutton is 
released in the ’OUT” position. 

Note: If the receiver has a direct 75-ohm input, 
the WG-427A can be connected directly to the 
input without using the WG-451A matching 
transformer. It may be necessary to use a 
special adapter BNC female to type “‘F’’ male 
adapter, (not supplied). 

2. Disconnect the antenna from the receiver. 

Attach the WG-451A leads to the antenna 
terminals. 

3. Set the receiver to Channel 3. Select the 
desired pattern, and adjust the receiver fine- 
tuning and other controls for the best picture. 


LF. 45.75 MHZ 
MUST BE IN 
"QUT" POSI7!ON 


LEVEL 


SET TO MID-RANGE. IF 
NECESSARY READJUST 
FOR BEST PICTURE. 


VIDEO 
DETECTOR 


| 
| 


VIDEO CHROMA 
AMP BANDPASS 


Figure 2. Hookup for RF signal injection. 


IF SIGNAL INJECTION 

1. Connect the WG-458A Direct Unit to the 
WG-427A cable, and attach the cable to the RF 
output connector. Press the IF 45.75 MHz 
pushbutton, and set the LEVEL control to 
mid-range. 

2. Set the tuner to an unused channel, preferably 
on UHF. There should be no antenna 
connected to the receiver. 


3. Connect the WG-458A adapter to the mixer input 
test point or other suitable test point in the IF 
amplifier. In some sets, the cable from the tuner 
to the IF stage can be unplugged. If so, the IF 
signal can conveniently be applied to this cable. 
This technique also has the advantage of 
completely isolating the IF stage from the tuner. 


4. Adjust the generator conirols to provide the 
desired pattern. Adjust the generator RF/IF 
LEVEL control and the receiver brightness and 
contrast controls for the best picture. If the 
signal is injected at other test points in the IF 
stage, it will usually be necessary to readjust the 
generator LEVEL control. 


VIDEO SIGNAL INJECTION 

1. Connect the WG-458A Direct Unit to the 
WG-427A cable, and connect the cable to the 
VIDEO output connector. 


2. Set the receiver tuner to an unused channel, 
preferably on UHF. There should be no antenna 
connected to the receiver. In some sets, the 
cable from the tuner to the IF stage can be 
unplugged, further isolating the tuner from the 
rest of the receiver. 

3. Connect the WG-458A to the input of the video 
stage (video detector output), or other suitable 
test point in the video or chroma stages. 

To protect the generator from damage when 
connecting the video output to a circuit having 


WG-427A 
CABLE 
* 


high B+ voltace, it is important that the yellow 
adapter lead be used. Use the red lead only when 
higher signal level is required, and when the test 
point has /ess than 35 volts DC. Connect the black 
lead to ground for all applications. ‘ 


FUSE PROTECTION—An internal fuse is installed 
in series with the video output connector. !f B+ 
voltage above 35 volts is inadvertently connected 
to the red lead of the WG-458A, this fuse may burn 
out, resulting in loss of video output signal. 
Replace the fuse with the same type (GJV, 1/8 
ampere). The fuse is accessible by removing the 
lower half of the case as described on page 14. 


Turn on the receiver. Select the desired 
generator pattern, and set the VIDEO LEVEL 
control to “+” (clockwise) or ‘‘—” 
(counterclockwise) as required to produce a 
good picture on the screen. If the control is 
turned to the wrong polarity, the picture will be 
dark and there will be no sync. Turn the control 
in the proper direction until the picture begins to 
“tear,’”’ then back off the control just to the point 
where a good picture is obtained. 


If the signal is applied to other test points in the 
video amplifier, it will be necessary to readjust 
the video level/polarity control. The video sync 
polarity may be inverted (reversed) at each stage 
of the amplifier. - 


Caution: Always discharge (or ground) the 
WG-430A leads together when changing from 
one video test point to another. This is 
especially imcortant when going immediately 
from a test poi.it with B+ voltage to a vulnerable 
circuit point such as the input of a solid-state 
device. The generator video output is designed 
to discharge itself in about fifteen or twenty 
seconds, however. 


1.F. 45.75 MHZ 


LEVEL 
SET TO MID-RANGE. IF 
NECESSARY READJUST 
FOR BES: PICTURE. 


* YELLOW LEAD TO TEST POINT 
BLACK LEAD TO GROUND 


CHROMA 
BANDPASS 


Figure 3. Hookup for IF signal injection. 


LEVEL 
TURN CONTROL TOWARD 
+" OR “—" AS REQUIRED 


FOR BEST PICTURE WG-S2TA 


CABLE 


*® YELLOW LEAD TO TEST POINT 
BLACK LEAD TO GROUND 


VIDEQ , CHROMA 


TUNER | IF AMP DETECTOR AMP BANDPASS 


Figure 4. Hookup for video signal injection. 


Pattern Selection 


To select the desired pattern, just press the 
appropriate pushbutton; SUPERPULSE, COLOR 
(for color bars); BLANK (blank raster); LINES (for 
horizontal lines, vertical lines, or a crosshatch 
combination) or DOTS. 


SUPERPULSE. The Superpulse pattern provides a 
white rectangular area in the center of the screen, 
similar to Figure 5. This pattern is useful for 
adjusting ‘‘gray-scale tracking,” for evaluating 
general receiver performance, including purity, 
smear, ringing, and video peaking adjustment and 
as an alternate pattern for adjusting static 
convergence. For troubleshooting using a signal 
tracing technique, the Superpulse pattern is 
especially useful since it provides a simple, sharply 
defined oscilloscope waveform. Distortion or loss 

of gain in the pattern will be readily apparent. Figitre 5. Superpulse pattern. 
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RF 
a (inTPUT) Figure 6. WR-515A schematic diagram. 


COLOR BARS. The color bar pattern consists of 
ten color bars as shown in Figure 7. All ten bars 
may not always be entirely visible depending on the 
adjustment of the receiver horizontal centering and 
width adjustment. Set the receiver “color” control 
and the generator CHROMA control to mid-range. 


Figure 7. Color bar pattern, with bar marks on 3rd, 6th, 
and 9th bars. 


Switch off any controls such as ‘“‘Accutint’” that 
restrict adjustment of tint. Adjust the receiver tint 
control so that the color bars appear as shown in 
Figure 7. The bars can be identified easily by 
pressing the MARK pushbutton. This will place a 
bright line on the 3rd, 6th, and 9th (red, blue, and 
blue-green) color bars. Readjust the generator 
CHROMA control to the minimum position that 
provides suitable color level. 


BLANK RASTER. The blank raster pattern applies 
only sync modulation to the RF carrier, so that a 
white raster without “snow” is provided. The blank 
raster is especially designed for use in purity 
adjustments. 


LINES AND DOTS. On the lines or dots function, 
you have a choice of 10 or 3 vertical and 11 or 3 
horizontal lines (or rows of dots). Note: Although 


11 horizontal lines are generated, on most receivers 


with normal overscan only 9 or 10 will be seen. 

To obtain horizontal or vertical lines alone, simply 
release both the 10 (11 for HORIZ) and the 3 
pushbuttons for the other function. The brightness 
(or width) of the vertical lines or dots can be varied 


with the V LINE/DOT BRIGHTNESS control. 
Applications for the lines and dots functions include 
convergence, linearity, and overscan adjustments. 


Note: if the vertical lines or vertical rows of dots do 
not appear, readjust the V LINE/DOT BRIGHTNESS 


control. 


Figure 8. Line pattern showing horizontal and vertical fines. 

There are 11 horizontal and 10 vertical lines generated. Of 

these, only 9 or 10 lines will be seen with normal overscan 
adjusiment. 


A complete crosshatch pattern formed by all 10 
vertical and horizontal lines is shown in Figure 8. 


Figure 9. Line pattern with 3 horizontal and 3 vertical lines. 


Gun-Killer Switches 


Three switches are provided on the panel of the 
WR-515A for shorting out the color guns as required 
in convergence adjustment. 


Procedure: 


1. Turn off power to TV receiver. Plug the gun-killer 
switch cable into the receptacle on the rear 
panel of the Chro-Bar. 


2. Connect the red, blue, and grzen leads from the 
cable to the corresponding crid-leads of the 
picture tube socket. It is not necessary to 
remove the socket from the color picture tube or 


Circuit Description 


The WR-515A Master Chro-Bar is a completely 
solid-state generator, providing color bars, dots, 
blank raster, V lines, H lines, crosshatch, and a new 
signal-ealled “Superpulse.”’ The instrument utilizes 
eleven digital IC’s, and two IC transistor arrays. 

All signals produced by the generator are crystal 
controlled. 

A 264 single-scan system is used rather than the 
525-line interlace system. The 264-line raster has 
the advantage of providing smali dots and single 
horizontal line registration with no flicker. The 
following output signals are developed in the 
generator: 


Signal Frequency Fur.cticn 
OCU A Th Zeepeeereee dere H Sync 
CORTIZ Bete ots V Sync 
61 25eMHz i). ae Picture Carrier (Ch. 3) 
B5OSH ATE Zs aeene eee Color Cfi-Set Frequency 
1OO Oak hi Zener Vertical Lines (10) 
LW EIEA mb ae od Set es Vertical Lines (3) 
GOO MZ ee eee ee Horizontal Lines (10) 
ASO CZ sero siete os Horizontal! Lines (3) 
CG) Winks sonsaee IF Output 
A- Se MEL Zeer Video Output 
Gao KAZ pos sate. Bar Mark 


A series of 13 flip-flop circuits are used to make a 
countdown from 189.6 KHz to 60 Hz. Starting with 
-the 189.6 MHz master oscillator. four flip-flop 
circuits (U101 and U102) divide the signal by 12 to 
provide signals for the 3 and 10 vertical line patterns 
and horizontal sync. 
The next division is by 24 (U103, U104, and U105), 
developing the horizontal line signals. The final 
count, divides the frequency by eieven (U106 and 
U107). It is the final count that provides the three 
horizontal-line signal and vertical sync. 


13 


make any direct connection to the socket pins. The 
special alligator clips will pierce the insulation. 
on the grid lead and make contact with the wire. 
Position the lead in the clip so that the point of 
the piercing pin is centered over the wire, then 
force the jaws of the clip together. 


3. Connect the black lead clip to the chassis 
ground of the receiver. 


4. Turn on the TV receiver. Set the red, blue, or 
green gun switch to the “OFF” position to short 
out the corresponding color gun or guns. Return 
the switches to the “ON” position for normal 
operation of the color picture tube. 


Many of the intermediate frequencies provided by 
the countdown circuitry are used in the processing 
(gating) other signals. 


The “‘gated-rainbow” color bar pattern is developed 
from the 3563.741 kHz oscillator (crystal Y102 and 
sections of U108). This frequency is off-set from the 
standard color subcarrier signal by 15,804 kHz, the 
horizontal frame frequency. As a result, a phase 
difference of 360 degrees occurs with each frame, 
producing a “rainbow” of color across the picture 
tube screen. This signal is used as a keyer to gate 
the signal at a 189 kHz rate, producing 12 color bars 
at 30 degree phase intervals. Two of the bars are 
eliminated during the sync interval. The color bar 
signal output is fed through the CHROMA LEVEL 
control, R1. 


In the blank raster function, the function switch 
disables the vertical and horizontal signals so that 
only sync modulation is present. 


All pattern signals are available at RF, IF, or video 
frequencies. For direct video output, the pattern 
signals are applied to an integrated circuit power 
amplifier (U112) used to provide power gain for the 
direct video output signal. This signal source can 
be used to drive low impedance video lines. 


For RF or IF, the pattern or signal is applied to the 
CR201 modulator circuit. With the 45.75 MHz IF 
switch (S201) pressed, the 45.75 MHz circuit formed 
by crystal Y202 and ICU201 provide an IF carrier. 
With S201 released, the 61.25 MHz (Ch. 3) circuit 
formed by crystal Y201 and the other section of 
ICU201 provide an RF carrier. 


a ee a oe 


QL 
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board. View from the component side. 


Figure 11. Component location on the RF printed c 


Maintenance 


General 

The performance of the RCA CHRO-BAR Generator 
depends on the quality of the components. If it 
becomes necessary to replace any of the component 
parts, only RCA replacement parts or their 
equivalents should be used. When ordering 
replacement parts, refer to the Parts List on page 17. 
The schematic diagram for the instrument is on 
pages 10 and 11. Further aids to servicing include 
the Circuit Description, page 13 and Figures 10 

and 11, showing the location of components on the 
circuit board. The generator can be removed from 
the case by taking out the two screws on each side 
and four screws on the bottom. 


RCA Repair Service 

Authorized RCA Test Equipment Service Depots 
are available for repair and calibration of this 
equipment. For the name of the depot nearest you, 
contact your RCA Test Equipment distributor, or 
write to RCA Electronic Instruments, 415 South 
Fifth Street, Harrison, New Jersey 07029. 


Fuse Replacement 

An internal fuse is installed in series with the video 
output connector. If B+ voltage above 35 volts is 
inadvertently connected to the red lead of the 


WG-458A unit, this fuse may burn out, resulting in loss 


of video output signal. Replace the fuse with the 
same type (GJV, 1/8 ampere, RCA Stock No. 423730, 
or equiv.). The fuse is accessible by removing the 
lower half of the case as described below. 


Removing the Case 

To remove the case for servicing, take out the two 
screws on each side of the unit, loosen the handle 
knobs, and lift off the upper and lower case halves. 


Operation on Channel 4 

The unit is provided with a 61.25 MHz channel 3 
crystal. In some areas however, the local channel 
station signal may be so strong that it causes 
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interference with the generator pattern. In this 
situation, it is recommended that the crystal be 
replaced with a channel 4 crystal. The stock number 
for the crystal is 243333. Order from your local RCA 
Parts and Accessories Distributor. It will be 
necessary to rea:ijust the RF oscillator as 

indicated below. 


RF Oscillator Adjustment 

The picture-carrier oscillator should require 

adjustment only if the crystal or component parts 

are changed. 

1. Connect the WR-515A output cable to the 
antenna terminals of the receiver. Set the 
receiver to the same channel as the crystal in 
the RF oscillator of the generator. 

2. Press the LINES switch, and the 10 VERT and 
10 HORIZ swiiches to obtain a full crosshatch 
pattern. Adjust coil L202 slightly as necessary to 
obtain a crosshatch pattern on the TV receiver. 

3. Turn the generator POWER switch on and off 
several times. The crosshatch pattern should 
lock in each time. 


Modulation Level Adjustment 
Connect the instrument to a TV receiver. Set the 
function switch to the DOTS position and obtain . 
a crosshatch »attern on the receiver screen. 
Adjust the receiver brightness control so that 
there is no background brightness and only the 
dots are visible. 

2. Using a small screwdriver, adjust the modulation 
level contro!, R209, (located near the center of 
the circuit board, near the large capacitor, C11) 
fully counterclockwise so that the background 
area of the pattern turns black. 

3. Turn the control clockwise to the point where the 
dots ‘“‘wash out” and cannot be seen, then 
counterclockwise just to the point where the 
dots appear. 
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Replacement Parts List 
WR-515A Master CHRO-BAR Generator 


When ordering replacement parts, include serial number and code number of instrument. Order parts by stock number, 
through a local RCA Distributor. 


Stoc Stoc 
Symbol! Description No. Symbol Description No. 
RESISTORS C201 Ceramic Disc, 270pF 
are % watt, 5% unless otherwise noted. ~ 10% 1000V 107323 
R1, R2 Var. Comp. 1k ohms 30% 422684 C202 Ceramic Disc, 82pF 
Ra Var. Comp. 200 ohms 30% 422690 ae ae on pooy oni 218773 
82k ohms 10% 1w 512382 : 
46 
ao hae ae 0208 Mica, Sep 5% B00V 213744 
R103 qiccnare 108865 C205 Mica, 39pF 5% 500V 218099 
R104 48k ohms 408870 C206 Ceramic Disc, 01 uF 16V 422857 
R105 22 ohms 108866 C207 Mica, 82 5% 600V 218221 
R106 10k ohms 218499 ele PRESUME areal ng 
R107 450k ohms 223770 Ceramic Disc, 1000p 
{ 1 GMV 1000V 240846 
Btge ie Selle teuee C210 Ceramic Disc, .01uF 16V 422857 
R110 450 ohms 223770 C211 Ceramic Disc, 27pF 10% 1000V 243310 
auibtbs tnt ti 218499 C212 Ceramic Disc, 22pF 10% 1000V .244276 
1k ohms foe 
10% 1000V 419640 
R114 220 ohms 502122 C215 Catsnite Disc, 330pF 
R115 10k ohms 218499 A : 
R116 1k ohms 108865 bth: 10% 1000V 109295 
RII9. Variable: 10k ohms 30% 235507 aia a SOBEA 
R120 4.7k ohms 300739 Ses Diode—Type ey 422674 
R121,R122 15 ohms 235097 coe Diode—Type 1N3754 
° 
Fo R125 33 ohms 8% W 333931 neeeey Dine pe a0s6e nae. Sere 
R126 220 ohms s02122 CR115 Diode, Zener—Type 1N4733A 308635 
R127 1k ohms 108865 CR201 T N19 228050 
R128 4.7k ohms 300739 on Diode Type aN I92 
aed to R203 rons 5% VY2w 502410 io 
R20 ohms 218499 
U104 IC. Type CD2316E 422667 
are el ee ae a eeel U105 IC. Type CD2305E 422666 
R209 Variable, Linear 10k 30% 235207 U106, U107 IC. Type CD2316E sone 
R210 10 ohms 218499 pee ern aU shen 
| IC. Type 2311 22 
IC. Type CD2301E 422670 
U112 IC. Type CA3020V1 422675 
CAPACITORS U201 IC. Type CA3018V1 419643 
C1 Variable, 3.9-75pF 422689 Y101 Crystal Unit—189.645 kHz 422850 
C2 Electrolytic, 100uF 350V 422858 ¥102 Crysta! Unit—3563-741 kHz 422851 
. eeete pee 470pF GMV 422856 Y201 Crystal Unit—61.25 MHz 422852 
eramic Disc Y202 Crystal Unit—45.75 MHz 422853 
10%, 1000V 230247 L1 Inductor—33uH 243393 
C101 tb ey 330pF iohece ue 01 not used 
100 201 Iinductor-—47 4H 243395 
C102 Ceramic Disc, 470pF L202,L203 Inductor—Variable 243396 
GMV 1000V 109383 L204, L205 Inductor—1.5 wH 243394 
C103 Ceramic Disc, 180pF S1 Switch—Rocker Dpst. 422691 
10% 1000V 228290 $101/109 Switch—Pushbutton 422692 
C104 Ceramic Disc 47 10% 1000V 243311 $201/205 Switch—Pushbutton 422693 
C105 Ceramic Disc, 33 10% 1000V 261549 T1 Transformer—Power 422849 
C106 Trimmer, 3.5-20pF 500V 422694 Jite2 Connector 098512 
C107 Ceramic Disc, 0.1 uF 10V 218457 J3 Connector 101749 
C108 Ceramic Disc, 330pF F1 Fuse, ¥% A, GJV 423730 
10% 1000V 109295 Cover-Top & Bottom, Less Feet 422680 
C109 Electrolytic, 1200uF 10V 422688 Knob 422685 
C110 Electrolytic, 25uF 6V 422855 ~ Knob 422686 
C111,C112 = Electrolytic, 35uF 3V 223246 Knob 422687 
C113, C114 age ae 1000pF ne Foot—for bottom of case 422935 
/ 100 Power Cord 242516 
C115 Ceramic Disc, .005uF Cable-Gun Killer 422860 
10% 1000V - 922256 Handle 
C116 Electrolytic, 2500uF 15V 424337 PCB, Main 
C117 Electrolytic, 50uF 6V 230967 PCB, RF 


ee a eee eee 
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-300B, WG-301A, WG-302A_ 


ROBES AND CABLES 


This bulletin describes two probes and 
cables and two accessory slip-on probes for use 
with various RCA VoltOhmysts* and Oscilloscopes. 


They are as follows: WG-299D DC/AC-Ohms Probe 
and Cable and the WG-30!1A Crystal—Diode Probe 
for VoltOhmysts, and the WG-300B Di rect/Low- 
Capacitance Probe and Cable and the WG-302A 
RF-|F-VF Signal-Tracing Probe for oscilloscopes. 


WG-299D DC/AC - Ohms Probe and Cable 


Note: The WG-299D Probe and Cable replaces 
the earlier models WG-299 A,B,C. However, all 
four types can be used interchangeably. 


The WG-299D is a sturdy, sealed probe and 
cable designed for and supplied with the RCA 
series WV-87 and WV-98 VoltOhmysts. This probe 
can, be used for measurinig@emther resistance or 
ACyand DC voltage.  Ttegimerid—-in. fingertip 
switch on the WG-299D provides instant selection 
ea either the "DC" or Sem eAC/OHMS" function. 

Diode Probe, WG-30IA, is 
in compunction with the 


An accessory Crystal 
available for use 
WG-299D. 


Figure 1. WG-299D DC/AC-Ohms Probe and Cable. 


When the sliding switch on the WG-299D is set 
forwardtothe "DC" position, a built-in !-megohm 
resistor is placed in series with the probe tip 
and the input to the VoltOhmyst.. Thie resistor 
AGES TO! jSsollate. the instrument from the ei reul t 
Unde ces Tamdu S Part On the Oo Vera lle Vino Une 
resistance of the voltmeter. The switch should 
always be set to the "DC" position for dc-voltage 
measurements. 


IS SOU ©. wie ieeetir 
SOnlatiicemTe:Sil-StiOng 


When the sliding switch 
or "AC-OHMS" position, the 


* 


Trade Mark "VoltOhmySt" Reg. U.S. Pat. Off. 
1 


The WG~299D may be used with the WV-77A and WV-77B as a 
replacement for the probe and cable supplied with this 
instrument. The WG-299D may also be used with models 
number WV-87A, WV-97A, 170, 170A, 195, and 195A for dc and 
ac measurements. These models do not require the "ohms" 
function of the probe because they are supplied with a 
separate ohms probe and cable. The WG-299D cannot be used 
with 165 and 165A Junior VoltOhmysts. 


is shorted out to connect the probe tip directly 
tothe input of the voltmeter. The switch should 
always be set to the "AC-OHMS" position when 
resistance or ac-voltage measurements are made 
and when the accessory WG-30IA Crystal—Diode 
ProOoe IS wSsecls 


WG-301A Crystal-Diode Probe 


The RCA WG-301A Crystal-Diode Probe is a 
slip-on accessory for use with the WG-299D for 


measurements of sine waves at frequencies up to 
250 Mc. 


JACK 
CONTACT 


Figure 2. Schematic Diagram of WG-301A. 


INAS WESSON toro COnuUciins 2 CirySuell chica, 
which funetions as a half-wave rectifier, and an 
ey Tiler, as Siiown Wn FigGUire 2o Wms ei eeu 
develops a de output voltage proportional to the 


peak value of a Sinusoidal waveform. 


When the WG-30IA is used with a VoltOhmyst, 
the rms value of the sine wave is read from the 
dc-voltage scales of the instrument. For example: 
AGcadinnGmOnmOmVolts "dicuslindieates. shai tne -s line 
wave being measured has an rms value of 5 volts. 
The peak value of this voltage may be obtained 
by multiplying the 5-volt meter reading by 1.41. 
Vine PirODe imay he USEC i ChikevileS Maw iiG cle 
voltages up to 250 volts and where theac voltages 
Clo Mow Gxeeee 20 idiS VOleS OF As MSE WoOles- 


OPERATION 


To use the WG-30!I1A Crystal—Diode Probe with 
a VoltOhmyst, slip the probe onto the front end 
Of the WG-299D. Set the DC/AC-OHMS switch to 
the 'AC-OHMS" position. 


UGH OhmencCaliiS tmumenr andy Set the SELECIOR 
SWikthe ie aor he ‘DEIR pos ist i Om). Set the RANGE 
switch to the desired dc-voltage range. Connect 
the ground clipof the WG-30IA probe to the ground 
Or MECGACIMS SiGe Wr wine WHorlieWelS SOWileets awe) tes 
measured and touch the probe tip to the positive 
Sac Ou, mee y Oil Uae: ISOUNIECE:. CAUTION: See 
"Maximum Input" in the specifications below. 
The rms value of the sine wave should be read 
from the dc-voltage scale selected by the RANGE 
switch. 
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WG-299D, 300B, 301A, 


WG-30CB Direct/Low-Capacitance Probe & Cable 


NOTE: The types WG-300A and WG-300B probes 
and cables differ in their internal construction 
and electrical characteristics. Although their 
application is the same, it is not recommended 
that they be used interchangeably. The WG-—300A 
contains a built-in trimmer capacitor which can 


Wo-300B Direct/Low-Capacitance 
Probe and Cable. 


Piyure 3. 


be adjusted as described below to match the input 
MWNeeerlaebSuthesS Oy eine OSE || |OSCoMe . The 
WG-300B, however, utilizes a fixed capacitor in 
the prote, and compensation is made by means of 
a smal! trimmer capacitor in the oscilloscope. 


He WE BOOS! Ns; CIOS IGN! WOlr WS Mitel INCA 


models WO-56A, WO-78A, WO-78B, WO-88A, and WO-91A 
oscilloscopes which are especially equipped with 
trimmer capacitors inthe vertical—input circuits 


to permit compensating forthe capacitance of the 
WG-300B probe and cable. Not all of these scopes 
containthis trimmer capacitor. The capacitor (5-25 
uf, RCA Replacement Parts Stock No. 204811) may be 


Figure 4. Schematic Diagram of WG-300B. 


added to the scopes as described below. The ad-—- 
jUstment of the timimmer imal! scopes Ws =thessame: 
as deseribed Winders WAdIUStment Om =the WE-S00Be 


WO-56A ——- Connect a 5-25 pf ceramic trimmer 
Capacitor under the chassis from the 
V INPUT Conmector lead to thew round 
lug on the terminal board siocated 
behind the GND terminal. If necessary, 
addashort lengthof stiff wire between 
the capacitor-and the tqgrounde itr, 


Add asolder lug under the GND terminal 
on the underside of the chassis, and 
connect “a 5-25 wut Ceramic trimmers 
capacitor from the V INPUT lead to the 
new ground lug. hi MSE SSaay,, rele! f 
short length of stiff wire between the 
Capacitor and the ground lug. 


WO-78A —— 


me Eig WO-91A —- 


WO-88A --— Remove the vertical metal shield 
alongside the input-attenuator switch 
and dril! a hole for a 6-32 "sereWe iin 
the shield waiount the screw, waster: 
nut, and GRommcmiva’ on thelshilel diamd 
reinstall inthe scope. Connect a 5-25 
buf ceramic trimmer capacitor fromthe 
V INPUT lead to the new ground lug. 


NOTE: Some WO-9IA instruments havina 
Code No. 655 are equipped with a |.5—-7 
tylf ceramic trimmer capacitor which may 
Not prov tde as suf f care mit, Gamo monn 
adjustment to accommodate the WG-300B. 
|f the WG-300B cannot be compensated 
FOm DY Means Of UhiSs Capac Tolls amsemurciee 
fe With ay 5=2bs wine ce tamiie. scare iimmesars 
In #FO-OTA Instruments which are snes 
equipped With a capacitor, conmecuma 
5-25 uF ceramic trimmer acgoss eine 
two lugs of the terminal board in cack 
Of then Ve INPUIconmee tolg. 


Adjustment of the WG-300B 


Adjustment of the oscilloscope trimmer 
capacitor for the WG-300B probe and cable requires 
use of a square-wave generator. Procedure is as 
follows: 


|. Apply power to the scope and the square— 
wave generator. Set the input-attenuator switch 
On the SCOPE CO TktSMMOsi@=ESenS It Ve" DOS Tilo. 


AS 1) CNG PATS VIOTICNMENOONS FEO Cloud VOTRE A) O= ike 


Square wave. 


3, Set the sliding switch on the WE=s008 
Gy Tela! VIDEO” oe Ie tome Adjust the scope 
sweep and sync controls and the scope gain and 
generator output control to produce two locked— 
in waveforms approximately two inches high on 
the sereen. 


4, Set the s lcd inom switch tom WEOWeC Antara 
iNet ielKkS ClSNeleeleelr OU we wr OCUwMeSe wine 
same amplitude as observed in step 3. 


5. Adjust the trimmer capacitor in the Scope 
to produce a square wave of the same shape as 
observed in step 3. 

When the switch on the WG-300B is set to the 
" Dlirectl! (posit yon, thie: testy ‘sat oinraciimesmamcr 
directly to the vertical-input terminal of the 
oscilloscope. When the switch is set to the 
"LOW CAP x 10" positiona built-in high-impedance 
network is connected in series with the test 
point and the probe cable. This network permits 
measurements in high-impedance circuits, such 
as those found in TV-sync-separator and video- 
amplifierstages, which would not operate properly 
if loaded down by aconventional probe and cable. 


When the probe isused in its low-capacitance 
position, the input capacitance of the instrument 
is reduced to approximately I! uuf and the input 
resistance Ws ifaised to IiMmedohms. sa (sec mila cuige 
4.) This high input resistance attenuates the 
Si Tmelinicl! joi Bl IPeKOheole Tir seein. Therefore, the 


Mich eaucdiaay Olmcage  sinould “be imwistiip lea py 10 
to oObtatn the actual value. 


Adjustment of the WG-300A 


The WG-300A is provided with a trimmer 
capacitor to permit adjustment of the square- 
wave response. The adjustment procedure is as 
follows: 

|. With the WG-300A connected to the vertical 
input terminal of the oscilloscope, set the probe 
Swiechmuo: MLOW SCART. 

Zee Ohtarn asmrace lot ta tcllean hor tzonta l— 
sync pulse fromatelevision receiver by connecting 
the oscilloscope across the second detector load. 
A square-wave generator set to 000 eps may be 


used instead of the sync pulse. 

Sn COOSehERnicmulneaded anit ton sine tip of 
ENemOGoOve. siowly Totate Ene probe tip flor the 
best square-wave pattern on the oscilloscope 
Seneene ss ighuen stihe nutes 

NOTE: On WO-78A oscilloscopes sit may be 
necessary to add a small trimmer capacitor (3-12 
Put) inside the instrument to compensate for the 
effects of the WG—300A Probe and Cable. Connect 
tniemimimner trom the V INPUT terminal to thie 


meanest ground point. The capacitor should be 
added to all WO-56A oscilloscopes. 


WG-302A RF-1F-VF Signal-Tracing Probe 


The WG-302A RF-I|IF-VF Signal-Tracing Probe is 
a slip-on accessory for use with the WG-300A and 
WG-300B for signal tracing. The accessory probe 
contains a crystal diode and an rf filter housed 


inmamp waste case. Wien: Emme: WG-S02A 1s used, 
thems We Chron ene Wa-SOOSSMmOuiid= be Set to tne 


HD iiieexena” Torokss 1 ie ollaye 
CI R| 
PROBE 270 JACK 
Tah UME CONTACT 


Ys] 


Figure 5. Schematic Diagram of WG-302A. 


ihe time-constant Of the reetifier cincult 
in such that when the WG-302A is used in high- 
frequency circuits, the low-frequency modulation 
if separated from the amplitude-modulated rf 
carrier. The low-frequency component is then 
fed to the input of the oscilloscope through the 
WG-300A or WG-300B. The waveform is centered 
VeERUreCallyeOne the Zero axils On the soreen When) ain 
ac RC-coupled oscilloscope is used. Whena direct- 
coupled oscilloscope is useds. the wavetorm is 
displaced vertically a distance proportional to 
the de voltage resulting from the rectification 
Cnr Aine: Ipi cWele (olen 

When the WG-302A is used with an oscilloscope 
such as the WO-9!1A and a sweep generator is em- 
ployed to sweep the picture or sound if amplifier 
Of A e@lhOVviIShon KrACeMwars Ie IS oss ilo ute 
observe the response characteristic of individual 
amplifier stages without upsetting the performance 
of the high-frequency stage. With this combination 
erecauromen=. it is possible Go observe the re- 


SPECIFICATIONS 


WG-299A WG-299B WG-2990C 
WG-299D 


(For use with models WV-774, 

WV-77B, WV-77C, WV-874¥, 

WV-87B, WV-97A#, WV-984, 

and 1954 VoltOhmysts and 

models 170 and 1704 Chanalysts 
and similar instruments. 


Depends upon 
VoltOhmyst 


total with 


INPUT RESIS- 
TANCE voltOhmyst) 
INPUT CAPA- Less than 
CITANCE u put 


1500V 


1000V rms 


Does not apply 


Depends upon 
VoltOhmyst 


t500V rms 
(sine wave) 


DEMODULA-= 
TION RANGE 


* 


# Has separate ohms cable. 


WG=300A 


(For wse with models WO-56A, 

195 JWO-78A, 

WO-91A, and similar 
oscilloscopes.) 


"DC" "AC-OHMS" "DIRECT’” "LOW CAP" 
OPERATION OPERATION OPERATION OPERATION 
; 30 cps to3 Mc Flat to 10 Mc tidb 100 Kc to 
‘i across 100-ohm ‘ (Probe and ca- UE REN Se 250 Mc 
to 250 Mc 
source ble only) 
11 megohms 1 megohm 


(Scope Input 
Resistance) 


Less than 
100 ppt 


Combined dc 
anc ac peak = 600V 600V 250V 250V 
2000V 


600V 
peak-to-peak 


WG-299 used only for AC & DC functions. 


WG-300B WG-301A WG-302A 


(For use with 
WG-299A4, (For use with 
WG-299B, and WG- 3004 and WG-3003 
WG-299C probes|probes and cables.) 
and cables.) 


WO-78B, WO-884, 


10 megohm 
with ‘scope) 


ee 
Less than Less than 
3 uf Bo ths fain 


Less than 
13 put 


600V 


peak-to-peak 


sponse curves of picture and sound if empolitienrs: 
Videouamo litt FegS. wt Umerteseemanc, Veiga lll mes pomcic 
CWioves Tin cul) Ini Glia vRSCibiemec Seer iene Cn wie 


television receiver. 
An ineut capacitance of only oS fet Tor une 


probe permits its Use-In these cr itican cvrcis 
and without seriously detuning the amplifiers. Be- 
cause the capacitance of the WG-302A is less than 
that or the kKimesecope Gg mice ECU tu ilesp Obie mma, 
Alle) INS CinimeeteC wo Wine Ovireovie OF eine VWichee 
amoliftier with negligible effect onstwe sei reumrc: 

The WG-302A extends the range of the oscil los- 
Goose @y BO Wes Inis TANS COVerS une Iv ane 
video frequency sectionsof television receivers. 


Whe connect \On, Of a Shoint Giround wicadmip et wee nme 
probe and the low side of thelcircults under erecs 
will extend the usable rangeof 250 Mc for signal 
tracing in tuners. To ~add the ground ead; remove 
neuaver (anova SKe lee” Uta) “Slicer KOC Tr wine CASE, ane 
connect a Sine wiounads Veadm tye meanSmon mcssmeiacs! 
screw. Insulate the screw head. 


The WG-302A RF-IF-VF Signal-Tracing Probe is 
designed tobe used as an indicating device rather 
than a voltage-measuring instrument. Fi eine 
WG-402A is used for voltage measurments7 me 
probe and the oscilloscope can be calipraved 
against a known voltage. 


Replacement Parts Lists 


When ordering replacement parts, 
type number of the probe. 


SYMBOL 


ee DESCRIPTION 


WG-299A DC/AC Ohms Probe 
and 


able 
Probe sub-assembly — Consisting of the 

following parts: — Probe shell, 

shield, bushing and insulator, probe 

tip, switchand 1 megohm resistor.... 211400 
Bushing — Probe tip bushing........... 210196 
incall) = Telco WONCMINGs e605 banned osecac 210195 
Shelly — Rear molding Di Wer. ents ent 210202 
Spring : Probe tip bushing tension 

SOM MMe oo nmoOa nooo 6 6 oma me dori ZONE T/ 
CONMecvOr = CANIS, woneiiGasccodoovdnes 203574 
Connector - Cable internal connector... 210190 

WG-299B DC/AC-Ohms Probe 
and Cable 
Bushing, tip: for front housing....... Zl abies) 
Connectors intennal., wiass Lol Cable tn 2 LOmg0> A 
Connector, cable: female, with set 

SCREW en es cree eee 203574 
Sie US airOMe Ciel. WNUEeo oe conosco n oe ees 210195 
Shell: middle section, with shield, 

USING, ie! MISUNOr aod oooccooad 56 2121059 
SNSlle inser SSSUNOM, WUE. goacponcdoss 210202-A 
Soeline, CONS WO IeOiM CIN. cooncesamc 210197 
Spring, switch: with insulator........ 212162 
Tip, probe: with switch slide and 

MeN, ISSSUSUOlom: cgoo nao oon oooh ods 212160 
MASISics MINTksoooconeonoodos cmon ae DUBS) 

WG-299C DC/AC-Ohms Probe 
and Cable 
Bushing, tip: for front housing....... DUBS OSA 
Connector: internal, brass, for cable. |210190-A 
Connector, cable: female with set 

SiGe Wietenersetete ieleliel enetelsieie/'s] ole telalsiatsiieustelenerele 203574 
Ghelhile viroOme Cie WME. ceancocoodssoon eHOMOSaA 
Shell: middle section, with shield, 

bushing, and inSulator....sseeeeeee 213664 
Snhis Ireale SECIiOMm, llWesnaaassadodns ||2HO202—1 
Satin. GONG VOr WihONe Chen cocucccanc 210197 
Spring, switch: with insulator........ 213665 
Tip, probe; with switch slide and 

i-meg. resistor..... Bont A Goa O IG O A 212160 
WERSINeten ARNO n.d bo oo Domo Dome OIO aot SADA 
WG-299D DC/AC-OHMS probe and cable 
sealed unit, cannot be disassembled. 

WG-300A Direct/Low-Capacitance Probe 

and Cable 
SUMMING TOF DROWN UNO oocoduocoos aod 210196 
Crna TA GEaN OMe Chl WiDreuaten tars rener on sper seemenenene 210207 
Connector: probe cable internal 

GIOMMECat-O lane ihe aim) ta aeeren sae eens 210201 
HeSUilehvolps aul iclennclle all () COWS s so 5 c5- 210209 
Insulator: probe insulator and bushing 

with Busswire and lug terminal...... 211691 
Raval FNC: CiroMinel Ielinielsonssagpoon woe 210205 
Shell: center, includes 2 shields, 

USM MINOR ANAK AWOSWIIGUACIE. caso cooocoound 211688 
SIMSUMG Wipolxes, Uo NONMON ML LIU. o cade 210195 
Shells probe. end molding. sDiltCrre sree. 210202 
Spring: guard spring for cable........ 210208 
SH ediatelre aole Aeigolovs: Teles Agate hind mo bbw) c AQ) Tf 


include the stock number and description of the part, 
Parts should be ordered through a local 


STOCK 
No. 


as well as the 
RCA tude and parts distributor. 


DESCRIPTION 


2Z1IAGIO 


Switch: probe switch slide and spring. 
211689 


Tip: probe tip and resistor 


WG-300B Direct/Low-Capacitance Probe 
and Cable 

Bushing, probe tip: for front end 

Clip: for grounding lead 


PaaSy2'S) || 
210207 


213260 
203574 
ZU ZOD 
213262 


internal, brass 
female,with set screw 


Connector, cable: 
Connector, cable: 
Insulator, clip 
Ring, ground: forcenter section 
Shell: for front section, polystyrene, 
2A2ZAIEM 
Shell: for center section, polystyrene, 
blue, with bushing, insulator, 
and two shields 
for rear section, 


213256 
SHE polystrene, 

213261 
for front end 2102 97 


with insulation and 


SOFIMG COnls 
Spring, switch: 

insulator 
silver plated, with switch slide, 
V=Meg Kesistokr, and capacint olpaser 
Washer: for probe tip 


: 213259 
pss 
ZAZA 
ZAR Val 


WG-301A Crystal-Diode Probe 


Capac iton: si lVerm mica SO0muur nS. 
FEST SicOles Celio ii it, 8s 7 inSO}. 
ar il 5 5 
Crystal: crystal diode 
Cjior AI vigewor Cl iis 
Insulator & Jack Contact Assembly 
Lead: unshielded, black, with 
alligator clip and terminal 
Nut: clip lead nut 
Screw: clip lead screw 
Shell: probe housing blue 
Spring: probe contact spring 
Tip: 


9os0S 


DUO NO2 
54374 
210207 
211374 


AN ASNTES) 
ZA BWiS 
Pas 2UShil i 
PM 2 
CAN ACES TLS) 
PARAS SILS) 


WG-302A RF-1F-VF Signal-Tracing Probe 


Capacitor: silver mica, 95504 

Resistor: composition, 
se OES. WUD Wi 

Resistor: composition, 
ze OSs D3) 

Crystal: crystal diode 

GUNS UIC AGOle che 

Insulator & Jack Contact Assembly 

Lead: unshielded, black, withalligator 
clip and terminal 

Nut: clip lead nut 

Screw: clip lead screw 

Shell: probe housing vlue 

Spring: probe contact spring 

Tip: probe 


ZO Lh ae Ole 
220,000 ohm 
502422 
560,000 ohm 
502456 
54374 
ZLOZON7 
211374 


211379 
Paar Te 
pea 
211380 
PANG 18 
211375 


This 


DUletine describes Two probes anid 
cables and two accessory slip-on pfobes for use 
with various RCA VoltOhmysts* and Oscilloscopes. 
They are as follows: WG~299D DC/AC-Ohms Probe 
and Cable and the WG-30I/A Crystal—-CDiode Probe 
for VoltOhmysts, and the WG-300B Direct /lLow- 
Capacitance Probe and Cable and the WG-302A 
RF-IF-VF Signal-Tracing Probe for oscilloscopes. 


WG-299D DC/AC - Ohms Probe and Cable 


Note: The WG-299D Probe and Cable replaces 
the earlier models WG—299 A,B,C. However, all 
four types can be used interchangeably. 


The WG-299D is a sturdy, sealed probe and 
cable designed for and supplied with the RCA 
series WV-87 and WV-98 VoltOhmysts. This probe 
can be used for measuring either resistance or 
INC evique)| BKC Seyi) 26 eVtel ex 
switch on the WG-299D provides instant selection 
eereithersthe “DCW or the "AC/7OHMS"” function. 
Diode Probe, WG-30I1A, is 
GOIN WUE Vota) Wey ein ele 


An. accessory Crystal 
eh | aii. ey oie. US ter ie 
WG-299D. 


WG-299D DC/AC-Ohms Probe and Cable. 


Pigureet, 


When the sliding switch on the WG-299D jis set 
forwardtothe "DC" position, a built-in !-megohm 
resistor is placed in series with the probe tip 
and the input. to the VoltOhmyst.. This resistor 
acis tO NSOvate the instrument from. the circuit 
UNCC mbes tanGde IS paw Om suher overall imput 
resistance of the voltmeter. The switch should 
always be set to the "OC" position for dc-voltage 
measurements. 


SEV AO iciske (M@ente 
isolating resistor 


When the sliding switch is 
or "AC-OHMS" position, the 


* 


Trade Mark "VoltOhmySt" Reg. U.S. Pat. Off. 
1 


The WG~299D0 may be used with the WV-77A and WV-77B as a 
replacement for the probe and cable supplied with this 


instrument. The WG-299D may also be used with models 
number WV-87A, WV-97A, 170, 170A, 195, and 195A for dc and 
ac measurements. These models do not require the "ohms" 
function of Lhe probe because they are supplied with a 
separate ohms probe and cable. The WG-299D cannot be used 


with 165 and 165A Junior VoltOhmysts. 


The build-in fingertip : 


is shorted out to connect the probe tip directly 
tothe input of the voltmeter. The switch should 
always be set to the 'AC-OHMS" position when 
resistance or ac-—voltage measurements are made 
and when the accessory WG-30IA Crysta!—Diade 
Probe ts used. 


WG-301A Crystal-Diode Probe 


The RCA WG-30!1A Crystal-Diode Probe is a 
slip-on accessory for use with the WG-299D for 


measurements of sine waves at frequencies up to 
250 Mc. 


R| 
Cc) 
prose gd JACK 
TIP LUE CONTACT 


Yeh a= 


Figure 2. Schematic Diagram of WG-301A4. 


The WG-30I1A probe contains a crystal diode, 
which functions as a half-wave rectifier, and an 
ra AP eS, BS SNOW dia (iCute BS Winer eon itaul tae 
develops a de output voltage proportional to the 


peak value of a Sinusoidal waveform. 


When the WG-30I1A is used with a VoltOhmyst, 
the rms value of the sine wave is read from the 
dc-voltage scales of the instrument. For example: 
A reading of 5 volts de indicates that the sine 
wave being measured has an rms value of 5 volts. 
The peak value of this voltage may be obtained 
by multiplying the 5-volt meter reading by 1!.41. 
The probe may be used in circuits having dc 
voltages up to 250 volts and where theac voltages 


.- do not exceed 20 rms volts or 28 peak volts. 


OPERATION 


To use the WG-30!l1A Crystal-Diode Probe with 
a VoltOhmyst, slip the probe onto the front end 
of the WG-299D. Set the DC/AC-OHMS switch to 
the ''AC-OHMS" position. 


Turn on the instrument and set the SELECTOR 
Sswiteh te the “=DC'™ position. Set the RANGE 
switch to the desired dc—voltage range. Connect 
the ground clipof the WG-30!IA probe to the ground 
or negative side of the voltage source to be 
measured and touch the probe tip to the positive 
Side of the voltage source. CAUTION: See 
"Max imum in the specifications below. 
The rms value of the sine wave should be read 
from the dc-voltage scale selected by the RANGE 
switch. 


Input" 


RADIO CORPORATION OF AMERICA 


ELECTRON TUBE DIVISION, HARRISON, N. J. 
(TEST EQUIPMENT, CAMDEN, N. J.) 


TMK ®), Marca Registrada 


WG-299D, 300B, 301A, 302A 2-60 


Printed 
in U.S.A. 


WG-30CB Direct/Low-Capacitance Probe & Cable 


NOTE: The types WG-—300A and WG—300B probes 
elgre) cerslobers Cliarimeie in Wieck ll te Tinwelmakeu! G@laisie (itKene i) eye 
and electrical characteristics. “Although thelr 
application is the same, it fs mot recommended 
that they be used interchangeably. The WG—300A 
Conwalms 2 lor) ete wieliniGle Camere Wore Wisiieln Car 


WO-88A ——= Remove the vert (cal  metalmo hired 
alongside the input-attenuator switch 
and drill! acthole for age6—325scnewnun 


the shield. Mount the screw, washer, 
nut, and cround lug on the sheild aaa 
reinstall inthe scope. Connect a 5-25 
uf ceramic trimmer capacitor fromthe 


V INPUT lead to the new ground lug. 


‘ esta aes oo Lg WO-91A ~- NOTE: Some WO-9IA instruments havina 
i, Code No. 655 are equipped with a |.5-7 
ag ‘ yf ceramic trimmer capacitor which may 


Wo-300B8 Direct/Low-Capacitance 
Probe and Cable. 


hapuse oo. 


be adjusted asdescribed below to match the input 
GIANT Oris HES On wis OS i Oster - The 
WG-300B, however, utilizes a fixed capacitor in 
the probe, and compensation is made by means of 
a smal! trimmer capacitor in the oscilloscope. 


The WG-300B is designed for use with RCA 
models WO-56A, WO-78A, WO-78B, WO-88A, and WO-9IA 
OSCMMGSCOpeSs Wwihiich mane meSpeGannliVenoGUn DDS awit 
trimmer capacitors inthe vertical—input circuits 
to permit compensating for the.capacitance of the 
WG-300B probe and cable. Not all of these scopes 
COMES TA SINS Wie tele @ElOcE eine Wie GaORe eOle (o—25 
pyf, RCA Replacement Parts Stock No. 204811) may be 


Figure 4. Schematic Diagram of WG-3008. 
added to the scopes as described below. The ad-— 
justment of the trimmer insali scopes is the same, 
as described under "Adjustment of the WG-300B". 


WO-56A -— Connect a 5-25 puff ceramic trimmer 
capacitor under the chassis from the 
VO INPUI connector tiead= tom the gigound 
lug on the terminal board located 
behind the GND terminal. If necessary, 
addashort lengthof stiff wire between 
the capacitor and ther pound. ude 


Addasolder !ug under the GND terminal 
on the underside of the chassis and 
connect a 5-25 pif ceramic trimmer 
CapacitoOnenrOmnsthe Val NeUIe lead stomune 
new ground lug. If necessary, add a 
short length of stiff wire between the 
capacitor and the ground lug. 


WO-78A —- 


AKCME MeO Mee EY Shy ie Tis rete cy 
adjustment to accommodate the WG—300B. 
If the WG-300B cannot be compensated 
for by means of this capacitor, mepliace 
it with a 5-25 uwuf ceramic trimmer. 
In WO-91A instruments which are not 
eyuipped with a capacitor, connect a 
GaAs) jhe CAraniic WiriiiinKle AEirOSs wine 
two tugs of the terminal board in cack 
of the V INPUT connector. 


Adjustment of the WG-300B 


Adjustment of the oscilloscope trimmer 
capacitor forthe WG-300B probeand cable requires 
use of a square-wave generator. Procedure is as 


follows: 


i. Apply powerm to the scope and the squaige— 
wave generator. Set the input-attenuator switch 
on the scope to its most sensitive position. 

“Oo  “Fune the generator to defiver a 10-ke 
Square wave. 

53,> Set thessiliding switch jon ther wG-SOer 
oO wlne WDNIRIECW'” POEs VOM. Ad jist) t nemsGome 
sweep and sync contro!s and the scope gain and 
generator output contro! to produce two loucked— 
in waveforms approximately two inches high on 
the sereen. 


4. Set the sliding switch to "LOW CAP" and 
increase the generator output to produce the 
same amplitude as observed in step 3. 


5, Adjust the trimmer capacitor in the scope 
to produce a square wave of the same shiapemds 


observed in step 3. 


When the switch on the WG-300B8 is set to the 
"Direct position; the: test sso maw Sauer 
directly to the vertical-input terminal of the 
oscilloscope. When the switch is set to the 
"LOW CAP x 10" positiona built-in high-impedance 
network is connected in series with the test 
DOWN and tine probe Gabilie= This network permits 
measurements in high-impedance circuits, such 
as those found in TV-sync-separator and video- 
amplifier stages, which would not operate properly 
if loaded down by aconventional probe and cable. 


When the probe isused in its low-capacitance 
position, the input capacitance of the instrument 
is reduced to approximately !1 uwuf and the input 
resistance is raised to |! megohms. (See Figure 
4.) This high input resistance attenuates the 
SHijinekil (MY (Zl VEE OIr Cr we, Therefore, the 


wadyVcated voltage should be multipltieca poy 
to obtain the actual value. 


Adjustment of the WG-300A 


The WG-300A is provided with a trimmer 
€apacitor to permit adjustment of the square— 
wave response. The adjustment procedure is as 
follows: 


|. With the WG-300A connected to the vertical 
ice. terminator the oscilloscope, set the probe 
Swiven von WLOW  eAR MT 

Q, Oeraiim eB wraHeSs Or A Clean Inoleivomecd| — 
sync pulse fromatelevision receiver by connecting 
the oscit|loscope across the second detector load. 
A square-wave generator set to !000 cps may be 


used instead of the sync pulse. 
53. toosen the threaded nut on the tip of 
Enceorooe. Stowly rotate the probe tip for the 


best Square-wave pattern on 
screen. Tighten the mut. 


NOW E: On WO-78A oscilloscopes vit may be 
necessary to add a small trimmer capacitor (3-12 


the oscilloscope 


put) inside the instrument to compensate for the 
effects of the WG-300A Probe and Cable. Connect 
premucinmer from the V INPUT terminal to the 


nearest ground point. The capacitor should be 
added to all WO-56A oscilloscopes. 


WG-302A RF-IF-VF Signal-Tracing Probe 
The WG.302A RF-IF-VF Signai-Tracing Probe is 
a slip-on accessory for use with the WG~300A and 
WG-300B for signal tracing. The accessory probe 
contains a crystal diode and an rf filter housed 


SPEC IF 


WG-299A WG-299B WG-299C WG-3 
WG-299D 


(Por use with models WV-774, 

WV-77B, WV-77C, WV-87A#, 

WV-87B, WV-974#, WV-98A, 195 WO-78A4 

and 1954 VoltOhnysts and 

models 170 and 170A Chanalysts 
and similar instruments. 


30 cps to3 Mc 
across 100-—ohnm 
source 


Depends upon 
VoltOhmyst 


Combined dc 


INPUT CAPA- Less than 
C1 TANCE 4 pt 
2000V 
4500V rms 
| socow mms | gf804cR8) 
DEMODULA- 
TION RANGE 


me 


* 


Does not apply 
# Has separate ohms cable. 


(Por use with models WO-564, 


WO- 
oscilloscopes.) 


EDGE "AC-OHMS" "DIRECT" 
OPERATION OPERATION OPERATION 


11 megohms 1 megohm 
mma aes | Laas telts | opaergeyte” [capes iane | laP™2COe 
TANCE VoltOhmyst ) Resistance) 


Less than 
100 ppyuf 


600V 600V 


600V 
peak-to-peak 


WG—299 used only for AC & DC functions. 


in a plastic case. When the WG-302A is used, 
the switch on the WG-300 should be set to the 
WIDE icexene ™ fexensy ea neNal 
Cc} Ri 
PROBE 270 JACK 
TIP ee CONTACT 


Figure 5. Schematic Diagram of WC-302A. 


The time—constant of the rectifier circuit 
in such that when the WG-302A is used tn high- 
frequency circuits, the low-frequency modulation 


i$ separated from the amplitude-modulated rf 
carrier. The low-frequency component is then 
fed to the input of the oscilloscope through the 


WG-300A or WG-300B. The waveform is centered 
vertically on the zero axis of the screen when an 


ac RC-coupled oscilloscope is used. Whena direct- 
coupled oscilloscope is used, the waveform is 
displaced vertically a distance proportional to 


the dc voltage resulting from the rectification 
On while Ie Gertie iteles 

When the WG-302A is used with an oscilloscope 
such as the WO-9l1A and a sweep generator is em- 
ployed to sweep the picture or sound teamolnake ts 
Gtracteleviston receiver, it Ss possyble to 
observe the response characteristic of individual 
amplifier stages without upsetting the performance 
of the high-frequency stage. With this combination 
of equipment, it is possible to observe the re- 


CATIONS 


00A WG-300B WG-301A WG-302A 


(Por use with 
WG-2994, (For use with 
WG-299B, and |¥G-3004 and WG- 30023 
WG-299C probes|probes and cables.) 
and cables.) 


WO-78B, WO-88A, 
91A, and stmilar 


? 


"LOW CAP" 
OPERATION 


Flat to 10 Mc 
(Probe and ca— 
ble only) 


+106 100 Kc to 
250 Mc 


£0.75 db 50 Ke 
to 250 Mc 


Less than 


Less than 
3 puf 3.75 put 
250V 250V 
600V 


peah=tovpedk 
ee. | eo CO OnC ees 


Less than 
13 peut 


sponse curves of picture and sound if amplifiers, 
video amplifiers, tuners, and overall response 
Glew (ia Euiihy lnti@id= i (eOe icine, Seer ems Gir wine 


television receiver. ?. 
An input capacitance of onl y (7 Pere orice 


prabe permits its use in these critical circuits 
and without seriously detuning the amplifiers. Be- 
cause the capacitance of the WG-302A is less than 
that of the kinescope grid circuit, the probe may 
also be connected to the output of the video 
amplifier with negligible effect on the circuit. 

The WG-402A extends the range of the oscil los- 
COPE OF BO We, This range covers the if and 
video frequency sectionsof television receivers. 


The connection of ashort ground !tead between the 
probe and the low side of the circuit under test 
extend the usable rangeof 250 Mc for signal 
To add the ground lead, remove 
the nylon screw in the body ‘of tne case wean 
connect a 3-inch ground lead by means of a metal 
screw. Insulate the screw head. 


will 
iracunGeinee UnersSe 


The WG-302A RF-IF-VF Signal-Tracing Probe is 
designed tobe used as anindicating device rather 
than a voltage-measuring instrument. ae 18 ine 
WG-302A is used for voltage measurments, the 
probe and the oscilloscope can be calibrated 
against a known voltage. 


Replacement Parts Lists 


When ordering replacement parts, 
type number of the probe. 


SYMBOL 


DESCRIPTION 
No. 


WG-299A DC/AC Ohms Probe 
and Cable 
Probe sub-assembly - Consisting of the 
following parts: - Probe shell, 
shield, bushing and insulator, probe 
tip, switchand1i megohm resistor.... 
Bushing — Probe tip bushing 
Shell - Front molding 
Shell - Rear molding, : 
Spring : Probe tip bushing tension 
spring 
Gonnechore— Cabiies, females ys eer ee 
Connector —- Cable internal connector.. 
WG-299B DC/AC-Ohms. Probe 
and Cable 
Bushing, tip: for front housing 
Connector: jnbephal, brass fomcabilesa: 
Connector, cable: female, with set 


211400 
210196 
210195 
210202 


PAleytsy7/ 
203574 
210190 


212161 
210190-A 


203574 
front end, 210195 
middle section, 
bushing, and insulator 
Shell: rear section, 
Spring, coil: for front end 
Spring, switch: with insulator 
Tip, probe: with switch slide and 
i-meg. resistor 
Washer, 


WG-299C DC/AC-Ohms Probe 
and Cable 
ON Arie @iniy MOWAT Wels a5 wo 
internal, brass, for cable. 
cable: female with set 
SCC Ware suetereisrebercraleherstekeraietenetenete 
Sheil lize at nome. endepeblenen 
Shell: middle section, with shield, 
bushing, and insulator 
Shell: rear section, 
SMe CONS vO witli CiWeloans ac 
SKN, EIUNKCINS MIME HMSO oo oaone 
Tip, probe; with switch slide and 
i-—meg. resistor.... 


with shield, 

ZLZoo9 
210202-A 
210197 
CUNO? 


212160 
212163 


Bushing, tip: 
Connector: 
Connector, 


AINE) are 
210190-A 


203574 
210195-A 


213664 
210202—A 
2UOTS 7, 
213665 


212160 
Mietetelearsts UEP 
Obe and cable 
sealed unit, cannot be disassembled. 
WG-300A Direct/Low-Capacitance Probe 
and Cable 
Bushing: for probe tip 
Clip: alligator clip 
Connector: probe cable 
connector (rear) 
Insulator: alligator clip cover 
Insulator: probe insulator and bushing 
with Buss wire and lug terminal 
Ring: probe ground ring 
Shell: center, tncludes 2 
bushing and insulator 
Shell: probe, tip molding, blue 
Shell: probe, end molding, blue 
Spring: guard spring for cable 
Spring: for probe tipo 


210196 
. 210207 
Internal 
210201 
210209 


211691 
210205 
shields, 

211688 
210195 
210202 
210208 
210197 


include the stock numoer and description of the part, 
Parts should be ordered through a local 


as well as the 
RCA tube and parts distributor. 


DESCRIPTION 


211690 


Switch: probe switch slide and spring. 
211689 


Tip: probe tip and resistor 


WG-300B Direct/Low-Capacitance Probe 
and Cable 

Bushing, probe tip: for front end 

Clip: for grounding lead 


Connector, cable: 
Connector, cable: 


213250] 
210297 


213260 
203574 
210209 
213262 


internal, brass 
female,with set screw 


212404 
Shell: for center section, polystyrene, 
blue, with bushing, insulator, 
and two shields 


213256 
Shell: 


213261 
210197 


BNEW 


213258 
213 27% 


WG-301A Crystal-Diode Probe 
Capacitor: silver mica 500 PTR 2 SS) ae 


Resistor: carbon film, 4.7 meg. 
ee ah GWAR? Ny 


95503 


213362 
5374 

210207 
211374 


211379 
211378 
211377 
211372 
211373 
211375 


WG-302A RF-1F-VF Signal-Tracing Probe 


Capacitor: silver mica, 270 pyf + 10%. 
Resistor: composition, 220,000 ohm 
re IOS Tukey 


95504 
502422 


502U56 
54374 

210207 

211374 


ae ie fo) 
211378 
211377 
211380 
211373 
211375 


